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BMULEX PRODUCT WARRANTY 


CONTROLLER WARRANTY: Enulex warrants for a period of twelve (22) 
months from the date of shipment that each Emulex controller product 
supplied shall be free from defects in material and workmanship. 


CABLE WARRANTY: All Enulex provided cables are warranted for ninety 
(90) days from the time of shipment. 


The above warranties shall not apply to expendable components such as 
fuses, bulbs, and the like, nor to connectors, adaptors, and other 
itens'not a part of the basic product. , Bmulex shall have no 
obligation to nake repairs or to cause replacenent required through 
normal wear and tear or necessitated in whole or in part by 
catastrophe, fault or negligence of the user, improper or 
unauthorized use of the product, or use of the product is such a 
manner for which it was not designed, or by causes external to the 
product, such as but not limited to, power failure or air 
conditioning. Enulex's sole obligation hereunder shall be to repair 
or replace any defective product, and, unless otherwise stated, pay 
return transportation cost for such replacement. 


Purchaser shall provide labor for removal of the defective product, 
shipping charges for return to Enulex and installation of its 
replacement. THE EXPRESSED WARRANTIES SET FORTH IN THIS AGREEMENT 
ARE IN LIEU OP ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING 
WITHOUT LIMITATION, ANY WARRANTIES OF MERCHANTABILITY OR PLTNESS FOR 
A PARTICULAR PURPOSE, AND ALL OTHER WARRANTIES ARE HEREBY DISCLAINED 
AND EXCLUDED BY EMULEX. THE STATED EXPRESS WARRANTIES ARE IN LIEU OF 
AuL, OBLIGATIONS OR LIABILITIES ON THE PART OF EMULEX FOR DAMAGES, 
INCLUDING BUT NOT LIMITED TO SPECIAL, INDIRECT, OR CONSEQUENTIAL 
DAMAGES ARISING OUT OF, OR IN CONNECTION WITH THE USE OR PERFORMANCE 
OF THE PRODUCT. 


RBIVANED MATERIAL: Warranty claims must be received by Emulex within 
the applicable warranty period. A replaced product, or part thereof, 
shall become the property of Enulex and shall be returned to Enulex 
Purchaser's expense. All returned material must be accompanied by a 
RETURN MATERIALS AUTHORIZATION (RMA) number assigned by Emulex. 
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Section 1 
GENERAL DESCRIPTION 


2.1 INTRODUCTION 


‘The DMO2 Disk Controller, designed and manufactured by Emulex 
Corporation, is a MSCP-conpatible controller with an Enhanced Small 
Device Interface (ESDI) hard disk drive interface and Shugart SA450 
floppy disk interface. This manual is designed to help you install 
and use your DM02 Disk Controller in the most efficient and 
straightforward manner possible. ‘The contents of the eight sections 
and four appendices are described briefly below. 


Section 1 


Section 2 


Section 3 


Section 4 


Section 5 


Section 6 


Section 7 


Section 8 


Appendix A 


Appendix B 


Appendix ¢ 


Appendix D 


General Description: ‘This section contains an overview 
of the DM02 Disk Controller. 


Controller Specification: This section contains the 
specification for the DM02 Disk Controller. 


Planning the Installation: ‘This section contains the 
information necessary to plan your installation, 
including MSCP subsystem and operating system 
considerations. 


Installation: This section contains the information 
needed to set up and physically install the subsystem, 
including switch settings and cabling. 


Troubleshooting: ‘This section describes fault isolation 
Procedures that can be used to pinpoint trouble spots. 
Registers and Programming: This section contains a 
description of the subsysten's LSI-11 bus registers and 
an overview of the Mass Storage Control Protocol (MSCP). 


‘This section describes the 


Functional Descriptio 
controller architecture 


Interfaces: This section describes the subsysten LSI-11 
bus, ESDI disk interface, and SA450 floppy interface 


Autoconfigure, CSR and Vector Addresses: This appendix 
contains a description of the DEC algorithm for the 
assignment of CSR addresses and vector addresses. 


PROM Removal and Replacement: This appendix contains 
PROM removal and replacement instructions to allow the 
user to upgrade the DMO2 Disk Controller in the field. 


Utilities and Diagnostics: This appendix contains a list 
vf the utilities and diagnostics that are applicable to 
the DNO2. 


Disk Drive Configuration Parameters: This appendix 
contains configuration parameters for common ESDI disk 
drives and SA450 floppy drives. 
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Physical Organization 


1.2 SUBSYSTEM OVERVIEW 


‘The DMO2 Disk Controller connects high-capacity mass storage 
peripherals to LSI-11 computers manufactured by Digital Equipment 
Corporation (DEC). The DM02 implements DEC's Mass Storage Control 
Protocol (¥SCP) to provide a software-transparent interface for the 
host DEC computer. To provide traditional Enulex flexibility in 
peripheral selection, the DNO2 uses the Enhanced Small Device 
Tnterface (ESDI) as ite hard disk interface and the SA450 as its 
floppy disk interface. The DHO2 supports the magnetic disk drive and 
Serial options of ESDI. For more information on the DMO2's ESDI 
{nterface, see subsection 6.3. The media used with the floppy disk 
drive is compatible with DEC Rx50 media, 


1.2.1 MASS STORAGE CONTROL PROTOCOL (MSCP) 


NCP is a software interface designed to lower the host computer's 
hace storage overhead by offloading much of the work associated with 
file management into an intelligent mass storage subsystem. In 
Concert with £SDI compatible peripherals, the DM02 provides just such 
Q subsysten. ‘The DMOZ relieves the host CPU of many file maintenance 
tasks, The DMO2 Disk Controller performs these MSCP functions: error 
checking and correction, bad block replacement, seek optimization, 
Command prioritizing and ordering, and data mapping. (Note that 
€rror checking and correction and bad block replacement are not 
supported with £loppy disk drives.) 


‘This last feature is, perhaps, the most important. This feature 
Allows the host computer's operating system software to store data in 
Yogieal blocks that are identified by simple logical block numbers 
(LBNe). ‘Thus, the host does not need to have detailed knowledge of 
the petipheral's geometry (cylinders, tracks, sectors, etc-), This 
feature also makes autoconfiguration a simple matter. During systen 
start-up, the host operating systen queries the subsystem to find its 
capacity (the nunber of logical blocks that the subsystem can store). 


Because the host operating system does not need to have detailed 
knowledge of its mass storage subsystem, the complexity of the 
operating system itself has been reduced. This reduction comes about 
because only one or two software modules are required to allow many 
different subsystems tc be connected to a host. 


1.3. PHYSICAL ORGANIZATION OVERVIEW 


‘The pM02 Disk Controller is a modular, microprocessor~based disk 
controller that connects directly to the host computer's LSI-11 bus 
backplane. ‘The microprocessor architecture ensures excellent 
reliability and compactness. 


1-2 General Description 


Physieal Organization 


‘The DM02 is contained on a single dual-wide printed circuit board 


assembly (POBA) that plugs directly into an LSI-11 bus backplane 
slot. 


‘The DMO2 supports a maximum of two, physical hard disk drives and 
two, physical floppy disk drives, ‘In addition, the DM02 NOVRAM is 
capable of splitting each hard disk into two logical units. Under 
RT-11 and MicroVHS, the DKO2 supports a maximum of six logical 
drives; under RSX-11-M, RSX-11-M-PLUS, and RSTS/E, the DM02 supports 
a maximum of four logical drives. 


Figure 1-1 shows one possible DM02 physical subsystem configuration. 
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Figure 1-1. DM02 Subsystem Configuration 
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Subsystem Models and Options 


1.4 SUBSYSTEM MODELS and OPTIONS 


‘The DMO2 Disk Controller, with appropriate peripherals, provides a 
DEC NSCP-compatible mass storage subsysten. ‘The DM02 is pictured in 
Figure 1-2. The D¥02 is identified by a top level assembly tag that 
fe glued to the 8031 microprocessor chip on the PYB. ‘The DH02 top 
jevel assembly number is given in Table 1-1 along with the part 
numbers of the itens that are delivered with the DM02, 


Table 1-1, Basic Subsysten Contents 


ttmlaty Deseription Part Number 
1 | a | pmo2 disk controiler pM0210202 
2] 1 | 22-Bit Addressing Kit 900113002 
3| 1 | bio2 Technical Manual Mo251001 


1.4.1 SUBSYSTEM OPTIONS 
‘Table 1-2 lists the options that can be ordered to tailor your DMO2 


to your particular application. Software prograns are offered in 
istribution kits that include media and documentation. 


Table 1-2. Subsystem Options 


Option Description 


PX995180n-Onl Tneludes the Emulex PDP/LSI MSCP Formatter 
Program (QXMX8B). Distribution kit is per 
customer order. 


vx9951804 Includes the Bnulex MicroVAX MSCP Disk 
Formatter Program (FVD32M). 


pyo2130-01 M02 Internal Cabling Kit 


1 See Appendix C for distribution kit part numbers. 
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Subsystem Hodels and Options 


Figure 1-2. DM02 Disk Controller 


Options are specified as separate line itens on a sales order. An 
example of an actual sales order is chown in Pigure 1-3, 


Iten|aty | Model Nunber Conment/Description 


a. [1 | pwoz Disk Controller 
implementing DEC SCP 

with ESDI hard disk drives and 
SA450 Eloppy disk drives. 


1 | vxs951804 Includes the Emulex Microvax 
MSCP Disk Formatter Program 
(PVD32N) 


Figure 1-3, Sales Order Example 
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Features 


1.5  PEATURES 


‘The following features enhance the usefulness of the DMO2 Disk 
Controller. 


1.5.1 MICROPROCESSOR DESIGN 


‘The DMO2 design incorporates an eight~bit, high-performance CHOS 
microprocessor to perform all controller functions. The 
microprocessor approach provides a reduced component count, high 
reliability, easy maintainability, and the microprogranming 
flexibility that allows MSCP to be implemented without expensive, 
dedicated hardware. 


1.5.2 CONPIGURATION PLEXIBILITY 


‘he DMO2 Disk Controller can support many different subsystem drive 
configurations by using the DH02's Nonvolatile Random Access Menory 
{NOVRAM). The DM02's NOVRAM can be programmed for four physical 
drive configurations. In addition, the user can change these stored 
Grive configurations by altering the NOVRAM using Emulex software or 
the DMO2's extended command set. The flexibility of the DKO2 
configuration NOVRAN eliminates the need for special configuration 
PROMS and field upgrade kit! 


1.5.3. SELP-TEST 


‘The DMO2 incorporates an internal self-test routine which exercises 
all parts of the microprocessor, the on-board memory, the buffer 
Controller, the disk formatter controller, the floppy formatter 
controller, and the Host Adapter Controller (HAC). Although this 
test does not completely test all circuitry, successful execution 
indicates a very high probability that the disk controller is 
operational. If the D¥02 detects an error during the self-test, it 
Jeaves three light-emitting diodes (LEDs) ON and sets an error bit in 
the Status and Address (SA) register (base address plus two). 


1.5.4 ERROR CONTROL 
‘he disk controller presents error-free media on the hard disk drives 


to the operating system by correcting soft errors and retrying 
operations without intervention by the host. 
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Features 


1.5.8 SEBK OPTIMIZATION 


‘The DM02 is able to pool the various seeks that need to be performed 
and determine the most efficient order in which to do them. This is 
an especially important feature in heavily loaded systems. The disk 
controller's ability to arrange seeks in the optimum order saves a 
great deal of time and makes the ontire system more efficient. 


1.5.6 COMMAND BUFFER 


‘The DMO2 contains a buffer that is able to store 13 MSCP commands. 
This large buffer allows the subsystem to achieve a higher throughput 
and to operate at a very efficient level. 


1.5.7 ADAPTIVE DMA 


During each DMA data transfer burst, the DM02 monitors the LSI-11 bus 
for other pending DMA requests and suspends its own DMA activity to 
permit other DMA transfers to occur. The host processor programs the 
DMA burst length during the MSCP initialization sequence or the DHO2 
defaults to 16 words per burst. ‘The DM02 firmware design includes a 
switch selectable DMA burst delay to avoid data late conditions. 
Because of these adaptive DMA techniques, the DM02 encures that CPU 
functions, including interrupt servicing, are not locked out for 
excessive periods of time by high-speed disk transfers. 


In addition, the DM02 allows you to modify its DMA operations by 
disabling the adaptive DMA (sW2-8 ON) and defaulting to burst 
transfers of 8 words or le: 


1.5.8 BLOCK-NODE DMA 


‘The DMO2 supports block-mode DMA for accessing memory. In this mode, 
the initial address of the data is tranomitted, followed by a burst 
of up to 16 words of data. The memory address is automatically 
incremented to accomodate this burst. Block mode transfers 
considerably reduce the overhead associated with DMA operations. 


1.5.9 TWENTY-1WO-BIT ADDRESSING 


‘The DO2 supports the 22-bit addressing capability of the extended 
LSI-11 bus. 
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1.6 COMPATIBILITY 
1.6.1 DIAGNOSTICS 


Emulex offers two diagnostic prograns to support the use and 
maintenance of the DHO2: 


© Emulex PDP/LSI MSCP Formatter Program (OXHX6B) 

@ Emulex MicroVAX MSCP Disk Formatter Program (FVD32M) 
1.6.2 OPERATING SYSTEMS 
‘The DMO2 implements MSCP. Emulex supports its implementation of MSCP 
beginning with the indicated version of the following DEC operating 
systens: 


operating 
system Version 


Micro/VHS 4.0 
RSTS/E 8.0 
RSX-114 4. 
RSX-11M-PLUS | 2.1 
RT-11 5.1 


1.6.3 HARDWARE COMPATIBILITY 


‘The DMO2 Disk Controller complies with DEC LSI-11 bus protocol, and 
it directly supports 22-bit addressing and block-mode DMA. ‘The DM02 
also supports scatter-write and gather-read operations on the 
MicroVAx I. 


‘The DMO2 supports the serial mode implementation of the ESDI 
interface on magnetic disk drives that have clocks up to 15 
Megahertz. The DMO2 does not use the drive's defect list. 


Emulex has certified the following ESDI hard disk drives for DMO2 
‘support: 


Fujitou ¥2246E 
Hitachi DK512=17 
Maxtor EX?=4175 
Maxtor EXT-4380 
Micropolis 1350 
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Compatibility 


‘These drives have been tested in the following configurations: 


© Fujitsu M2246E (soft-sectored) and Maxtor EXT-4380 (soft~ 
sectored) 

© Hitachi Dk512-17 (hard-sectored) 
Hitachi DK512-17 (soft-sectored) 

@ Maxtor EXT-4175 (soft-sectored) 

@ Micropolis 1350 (hard-sectored) and Maxtor EXT-4380 (soft- 
sectored) 

* Maropolts 1950, (hard-eectored) and rujitad W22468, (wott= 
sectored 


The hard disk drives supported by the DM02 are not media compatible 
with comparable DEC MSCP products; this is not a problem due to the 
fixed nature of most DEC disk drives. 


Enulex has certified the following SA450 floppy disk drives for DKO2 
support: 


NEC FD1055 
Panasonic JU-465-5 
‘Tandon TH65~4 
TEAC FD-55F 

© TEAC PD-55PV 


‘The floppy disk drives supported by the DMO2 are media compatible 
with DEC RX50 floppy disk drives. 


1.6.4 PACK TRANSITION SUPPORT 


Pack transition notification alerts the system when new media is 
inserted in a drive. DM02 pack transition support minimizes the 
chance of the system writing to a changed floppy as if it were the 
original diskette, 


‘An SA450 drive may have several, jumper~selectable definitions of 
READY line (34). To support pack transition, the SA450 READY line 
must be TRUE asa function of the floppy door being closed. 


There are cone operating system limitations, RSX-11M and RSTS/B 
require pack transition support. RSX-11M-PLUS and MicroVMS do not 
require pack transition support, but the user should exercise caution 
when changing floppies. The pack transition concept does not apply 
to RT-11. 
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Section 2 
CONTROLLER SPECIFICATION 


2 OURRUEEL 


This |section contains the general, environnental, physical, 
electrical, and-port specifications for the DM02’Disk Controller. 


| sutide¥ion | nitie 
242 General Specification 
23 Environmental Specification 
204 Physical Specification 
215 Electrical Specification 


2.2 | GENERAL SPECIPICATION 


Table 2-1 contains a general specification for the DMO2 Disk 
Controller. 


Table 2-1, DMO2 General Specifications 


Parameter Description 


FUNCTION Providing mass data storage to 
Digital Equipment Corporation 
(DEC) computers that use the 


LSI-11 bus 
Logical CPU Interface Enulates DEC's Mass Storage 
Control Protocol (MSCP) 
Diagnostic Emulex PDP/LSI MSCP Disk 
Software Formatter Program (QXMX8B) and 


MicroVAX MSCP Disk Formatter 
Program (FVD32M, Rev 3) 


Operating system Micro/VMS v4.0 and 
Compatibility RSTE/S V8.0 and 
RSK-11M vail and 
RSX-11M PLUS V2.1 and 
RT-il v5.1 and 


(continued on next page) 
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General Specification 


Table 2-1. M02 General 


Specifications (continued) 


Parameter 


Description 


CPU 1/0 Technique 


INTERPACE 
CPU Interface 
Device Base Address 


Standard 
Alternates: 


Vector Address 
Priority Level 
Bus Loading 

ard Disk Interface 
Nuaber of Physical 
Disk Drives Supported 
Drive Sectoring 


Interface Cables 


Direct Memory Access (DMA), 
including adaptive techniques 
and block mode; supports 
seatter-write and gather-read 
operations on the MicroVAX T 


Extended LSI~11 bus interface 


177721508 
177721543 
177603348 
177603403 
177603443 
177603503 
177603543 
177603608 


Programmable 
BR4 and BRS 
1 DC Load, 2.5 AC Loads 


Enhanced Small Device Interface 
(BSDI), Serial Mode 


2 

Hlard or Soft Sectored 
34-Line control cable (daisy~ 
chain), maximum 10 £t (3 m) 
20-line data cables (radial), 
maxinun 10 £t (3 m) 


2-2. Controller Specification 


Table 2-2. 


Environmental Specification 


DMO2 General Specifications (continued) 


Parameter 


Description 


Ploppy Disk Interface 


Number of Physical 
Drives Supported 


Disk Transfer Rate 


Maximun Cable Length 


Shugart $a4so 
2 


250K bits per second 


10 feet (ft) 
3 meters (m) 


2.3. ENVIRONMENTAL SPECIPICATION 


Table 2-2 contains the environmental specifications for the DN02 Disk 
Controller. 
Table 2-2, DM02 Environmental Specifications 
Parameter Deseription 


OPERATING ‘TEMPERATURE 


RELATIVE HUMIDITY 


COOLING 
HEAT DISSIPATION 


109¢ (50°F) to 400C (1040F), 
where maximun temperature 18 
reduced 1.80C per 1000 meters 
(29P per 1000 fect) altitude 


20% to 90% with a maximum wet 
bulb of 280C (82°F) and a 
minimum dewpoint of 20c (3.60) 
6 cubic fect per minute 


82 BIU per hour 
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2.4 PHYSICAL SPECIPICATION 


Table 2-3 contains the physical specifications for the DMO2 Disk 
Controller. 


Table 2-3. DMO2 Physical Specifications 


Paraneter Description 
PACKAGING Single, dual-wide, four-layer 
POA 
Dimensions 5.186 by 8.70 inches 


13.172 by 22.09 centimeters 
(see Figure 2-1) 


Shipping Weight 3 pounds 


15 ELECTRICAL SPECIFICATION 


‘able 2-4 lists and describes the electrical specification for the 
02 Disk Controller. 


ge 


Table 2-4, M02 Electrical Specifications 


maraater To peserintten 


owen [o voe x 54, 2.6 amperes (A) 
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DMO2 Disk Controller Dimensions 
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Section 3 
PLANNING THE INSTALLATION 


3.1 OVERVIEW 


This section is designed to help you plan the installation of your 
M02 Disk Controller. Taking a few minutes and planning the 
configuration of your subsysten before beginning its instal lation 
Should result in a snoother installation with less system down time. 
This section contains DM02 application examples and configuration 
Procedures. ‘Tne subsections are listed in the following table: 


Subsection | Title 


3.2 YSCP Subsystem Configuration 

3.3 A DEC HSCP Subsyaten 

304 ‘The DNO2 MSCP Subsystem 

35 Operating Systems, Device and 
Vector Addresses, 


3.2 MSCP SUBSYSTEM CONFIGURATION 


The following paragraphs describe NSCP Subsystem concepts, including 
architecture, unit nunbering, capacities, and related concepts. 


3.2.1 ARCHITECTURE 


SCP is a protocol designed by DEC for mass storage subsystens using 
Digital Storage Architecture (DSA). In a MSCP mass storage 
subsystem, DSA comprises three functional and physical layers: 


* Host Layer. An NSCP class-driver in the host system 
teceives requests fron the operating system and then relays 
data and commands to the controller in MSCP message packets. 


© Controller Layer. The MSCP controller communicates with 
both the host layer and the mass storage layer. The 
controller transmits SCP message packets to and from the 
host MSP class-driver and performs data-handling functions 
for the mass storage devices. ‘The DM02 functions as the 
controller layer. 


* Mass Storage Layer. The mass storage peripheral devices 
conmunicate with the MSCP controller and send or receive 
data as specified by the MSCP controller. 


MSCP defines the form of the message packets that are exchanged by 
the host and the MSCP controller. The DN02 implements MSCP in mass 
storage subsystems using ESDI as the hard disk drive interface and 
SA450 as the floppy disk drive interface. 
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3.2.2 PERIPHERAL NUMBERING 


Bach MSCP peripheral on the system is identified to the operating 
systen by an MSCP device name. An MSCP device name consists of a 
device class identifier and a unit number. ‘The device class is 
{indicated by a two-letter prefix; MSCP disk devices are indicated by 
the prefix DU. 


With the exception of HicroVMS systems, DEC operating systems require 
that all MSCP peripherals on a system have different MSCP device 
numbers, even if they are managed by separate MSCP controllers at 
Separate LSI-11 bus device addresses. For example, under RSX-11H- 
PLUS, if there are three peripherals on the first MSCP controller (at 
7721508), then the first peripheral on the second MSCP controller (in 
floating’ CSR address space) is numbered DU3. 


3.2.3 PERIPHERAL CAPACITIES 


‘The capacity of peripherals in an MSCP subsystem is measured in 
Yogieal blocks. Each logical block contains 512 bytes of data, The 
SCP controller can report the capacity of a peripheral to the 
operating system, A 10M byte peripheral such as DEC's RDS1 is able 
to store about 20,000 logical blocks. 


3.3 A DEC MSCP SUBSYSTEN 


Figure 3-1 shows the organization of a typical DEC MSCP subsystem for 
the LSI-11 bus, The MSCP host and controller functions (see section 
3.2.1) are combined in a single piece of hardware, in thie example 
the DEC RODX3. ‘The RQDX3 supports RDS1, RDS2, and RDS3 hard disk 
Grives and the RX50 5,25-inch floppy drive. The RQDX3 plugs directly 
into the LSI-11 bus and is attached to the disk drives via a disk- 
drive-native interface. 
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Figure 3-1. DEC MSCP Subsystem Logical and Physical Configuration 


3-2 Planning the Installation 


MSCP Subsystem Logical and 
Physical Configuration 


3.4 THE DMO2 MSCP SUBSYSTEM 


Figure 3-2 illustrates a typical DM02 MSCP subsystem. As with the 
DEC implementation, the DM02 is connected directly to the LSI-11 bus. 
However, the DM02 uses the ESDI peripheral interface to communicate 
with one or two hard disk drives and the SA450 interface to 
communicate with one or two floppy disk drives. 
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Figure 3-2. M02 Subsystem Logical and Physical Configuration 


The MSCP subsystem provided by the DMO2 is essentially analogous to 
the DEC MSCP subsystem. As in the DEC subsysten, the DM02 NSCP 
controller connects directly to the LSI-1] bus. |As an MSCP 
controller, the DM02 receives requests from the host, optimizes the 
requests, generates ESDI and SA450 conmands to perform the 
operations, transfers data to and fron the host, transfers data to 
and from the device, and buffers data as necessary. when the command 
is complete, the controller sends a response to the host. 


‘The DMO2 also performs all of the functions of the peripheral 
controller, including serialization and deserialization of data. The 
DMO2 connects to the hard disk peripherals it supports via the ESDI 
interface and to the floppy disk peripherals via the SA450 interface, 
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3.4.1 LOGICAL UNIT NUMBERS 


As noted in subsection 3.2.2, most DEC operating systems do not allow 
‘any MSCP disk devices on one systen to have the same unit number, 
even though they may be controlled by separate MSCP controllers at 
different base addresses. 


DEC HSCP-type drives can accept unit identification plugs that define 
addresses fron 0 to 255. Disk drives controlled by the DM02 do not 
have this flexibility. The DM02 can detect only two unique drive 
‘addresses at its ESDI peripheral interface ~ 1 and 2; at its SA450 
interface - 0 and 1. To prevent a unit-nunber conflict between the 
DMO2's drives and another MSCP controller's drives, the DHO2 employs 
switches to change the drive logical unit number that is reported to 
the operating system. 


example 3-1 An MSCP controller at a standard base address supports 
four disk drives; a DMOZ at an alternate base address 
Supports two disk drives. An offset of 4 is specified 
for the DM02. ‘This causes the DMO2 ESDI disk with disk 
‘address 1 to be reported to the operating systen as 
Yogical unit number (LUN) 4. The DM02 disk address 2 
is reported as LUN 5. 


‘The offset for the logical unit number is specified by using switches 
SW1-2 through SW1-4 on the DM02, See subsection 4.3.3.2.2 for switch 
setting information. 


3.4.2 DMOZ MSCP SUBSYSTEM LOGICAL CONFIGURATION 


‘This subsection explains the algorithm used by the DM02 to map 
jogical NSCP peripherals onto the physical hatd disk drives provided 
by the DNO2 subsystem, Note that the floppy drives may not be 
divided into multiple logical units: 


3.4.2.1 Logical Devices 


‘The phrase "logical MSCP disk drive" refers to the disk drive as it 
appears to the operating system, That is, the operating system 
associates a disk drive of known type (in this case, an MSCP disk 
drive) with a unit number and a capacity. The DM02 HSCP controller 
Presents that information to the operating system after 
initialization on command. 


Because the MSCP controller is responsible for establishing the 
relationship between unit number and capacity, it is possible for the 
Controller to divide ite physical disk drives into nore than one 
fegical unit. Por example, if a physical disk drive has a capacity 
of °584,000 blocks, the NSCP controller can divide that capacity into 
two parts of 292,000 blocks each. 
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ach part is then assigned a separate unit number, and the the unit 
number and capacity ot cach part is presented to the operating 
systen. The operating system then sees the two parts as separate 
disk drives, even though the data is actually stored on the same 
Physical drive. The two parts are called logical disk drives, and 
the nunbers that identify them are called MSCP unit numbers. 


A drive configuration that supports multiple logical units is 
specified by the data that ic stored in the configuration Nonvolatile 
Randon Access Kenory (NOVRAK), Information for progranning the 
configuration NOVRAM is given’ in Section 6, Registers and 
Programming. ‘The field that causes a hard’ dick drive to be divided 
into multiple logical units is called the Split Code (word 10). 
There are four types of split codes: no split, cylinder split, head 
split, and reverse head spli 


© When no split is specified, the entire physical drive is one 
logical drive. 


© Gylinder split codes divide a physical drive by cylinders. 
A Starting Cylinder Offset field in the NOVRAK specifies the 
first cylinder of the second logical drive. Alternate 
cylinders are divided evenly between drives. For example, a 
Maxtor 4380, which has 1224 cylinders, might be divided bo 
that the first logical unit is assigned cylinders 0 through 
611 and the second logical unit assigned cylinders 612 
through 1224. In this example, the Starting Cylinder Offset 
has a value of 612, 


© Head split codes divide the drive by data heads. A Starting 
Head Offset field in the NOVRAM specifies the first head of 
the second logical drive. When the drive is oplit by data 
heads, each logical drive has its own platter (s); 
consequently, the lower blocks of one logical drive are in 
the same physical cylinder as the lower blocks of the other 
logical drive, Por example, a Maxtor 4380 with a total of 
15 heads night be divided so that the first logical unit is 
assigned heads 0 through 7, and the second logical unit is 
assigned heads 8 through 14. ‘The Starting ilead Offset has a 
value of 8. 


© Reverse head split codes also divide the drive by data 
heads, but assign the lower numbered heads to drive 1 and 
the higher numbered heads to drive 0. If you entered a 
reverse split code for the previous Maxtor 4380 example, the 
first logical unit is assigned heads @ through 14 and the 
second logical unit is assigned heads 0 through 7. The 
Starting Head Offset has a value of 8. (One advantage of 
the reverse head split codes is that you may use a fixed 
media unit as your system disk without modifications to the 
operating system.) 
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‘The head splitting technique has a performance advantage over the 
cylinder method. ‘Typically, most disk accesses are made in the lower 
Cylinders of a disk because many system-oriented files are located 
there, including the drive's directory. Because the low (and high) 
cylinders are vertically aligned between the two logical drives when 
the head splitting technique is used, switching between head-split 
Jogical drives requires less head movement than switching between 
cylinder-split drives. 


34.2.2 Device Numbers 


‘The dives supported by the DMO2 are assigned MSCP device names by 
the operating system. As described in subsection 3.2.2, an MSCP 
Geviee name consists of a device class prefix and a device unit 
hunber. Drives are assigned MSCP device numbers beginning with zero 
(0). ‘the conventions for numbering multiple MSCP drives vary by 
operating system, 


Under RSX-11M, RSX-LIM-PLUS, and RT=11, 0 is assigned to the first 
Grive on the firot MSCP controller, where "Eirot* means the 
Controller located at the standard base address. Unit number 1 would 
be the second drive on the first controller, etc. If there are two 
BScP controllers on the system, the unite installed on the second 
begin nunbering at n+l, where n equals the highest unit nunber of the 
first MSCP controller. 


RSTS/B requires that drives supported by a standard MSCP controller 
be nunbered starting at 0 and drives supported by an alternate MSCP 
controller be numbered starting at 4. 


Because NSCP device names under NicroVMS designate the supporting 
MSCP controller, the unit numbering is less restricted, For example, 
two drives which are supported by a standard MSCP controller might be 
DUAO and DUAL and a third drive supported by an alternate MSCP 
controller might be DUBO. 


Table 3-1 is an MSCP unit numbering example under the RSX-11M 
operating system which shows the MSCP number versus the actual 
physical addresses assigned to all the components. The physical disk 
Grive (unit number 0) of the second controller is split into two 
Yogical units. Note that two device names are associated with that 
drive. 
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Table 3-1. Subsystem Configuration Example 


Drive 
xo Onit’ | device 
Address | Device vescription | Nunber | ‘Name 
772150 | wicropoiis 1350 A v0 
Micropolis 1350 2 por | 
760334 | tenc Fo-S5r 0 Due 
(Floating) 
TEAC PD-S5P 7 D3 


NOTE 


‘The device identifier for hard disk drives 
Supported by the DM02 is RABI; the device 
identifier for floppy disk drives supported by the 
DMO2 is RXSO, 


3.5 OPERATING SYSTEMS, DEVICE AND VECTOR ADDRESSES 


Before the installation of any peripheral device can be considered 
complete, the computer's operating system must be made aware of the 
hew resource. The information provided in this section is intended 
fo supplement your DEC operating system resources and to be used as 
an aid in planning the installation of your DM02. 


An operating system can be made aware of a new resource in three 
ways: 


© The operating system can poll the computer's 1/0 device 
address space, 


© The device can be manually connected uoing CONNECT or 
CONFIGURE statements. 


* The user can tell the operating system about a device during 
an interactive SYSGEN procedure. 
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The first technique is referred to as autoconfigure, and it is 
egsentially automatic. The second technique requires that CONNECT 
Statenents be placed in a special conmand file that is executed each 
tine the computer is bootstrapped. The third technique, interactive 
SYSGEN, creates a configuration file that the operating system 
teferences when the system is bootstrapped. All techniques 
accomplish the sane result: they associate a specific device type 
with a bus address and interrupt vector. 


Host recent versions of DEC operating systens use autoconfigure to 
fone extent, and try to follow the same rules. The RT-11 operating 
System does not use autoconfigure, but can locate devices that reside 
system andard address. There are some differences among operating 
fystens, however, especially with regard to MSCP controllers at 
iternate LSI-11 bus addresses. The following paragraphs address 
these differences for each supported operating system. This 
Giscussion includes information on choosing appropriate LSI-11 bus 
Gevice addresses and interrupt vectoro for the subsystem. 


‘The following operating system discussions give procedures for 
choosing LSI-11 bus addresses for the first MSCP controller and any 
Subsequent controllers in the host configuration, No instructions 
are provided for programming the chosen address into the DN02. See 
Subsection 4,51 for detailed switch setting information. 


yscP-type controllers contain two registers that are visible to the 
Esi-il’ bus 1/0 page. They are the Initialization and Polling (IP) 
register (base address) and the Status and Address (SA) register 
{bace address plus 2). The IP register, the CSR address, LSI-11 bug 
adress and the base address all refer to the same register. All of 
the operating systems described in the following subsections use the 
Standard LSt-11 bus address of 1772150g for the first controller on 
the host system. 


vector addresses for MSCP controllers are not selected by using 
bwitehes on the controller, but are progranned into the controller 
during the Initialization process. Hany operating systens solect the 
Gectoe address automatically. If an operating system requires manual 
{put of the vector, the procedure notes that fact. 


‘Again, although DEC has attempted to standardize treatment of 
peripherals by operating systems, sone differences do exist. Table 
vee tists and describes the device names assigned to HSCP devices 
under five operating systens, Two controller names and two drive 
hanes are given to indicate the nunbering schene. 
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Table 3-2. Device Names 


Operating systen | Controller Drives Supported 
First, Second | by Piret Controller 

RSTS/E UO, RUL ud, DOL 

RSX~11H want wane byo, bul 

RSX-114-PLUS DUA, DUB buo, bul 

RT-11 PortO, Port! | Duo, Dul 

Microvas PUA, PUB DUAD, DUAL 


The information regarding operating systems in these subsections 
is subject to change. The following discussions are based on 
three assumptions: 


© This i the first paso that is being made through SYSGEN; 
therefore, no saved answer file exists. Answer N (no) to 
questions such as "Use as input saved answer file?” 


© Your host system configuration conforms to the standard 
USI~11 device configuration algorithm (otherwise 
autoconfigure results are not reliable). 


© You are generating a mapped version of the operating systen 
on the appropriate hardware (unless you are using RT-11). 


3.5.1 RSTS/E OPERATING SYSTEMS (V8.0 and above) 


RSTS/E scans the hardware to determine configuration each time the 
systen is bootstrapped. The scanning program is called INIT.S¥S and 
it relies on the same hardware configuration conventions as do the 
other DEC operating syctens. 


‘The RSTS/E operating system can support two MSCP controllers. The 
first MSCP controller must be located at the standard LSI-11 bus 
address, 772150. According to DEC documentation, the second unit 
should be located in floating address space. For’ an alternate DM02, 
Enulex suggests specifying a LSI-11 bus address in floating address 
space using the HARDWARE option of the INIT.SYS program. 
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‘The INIT.SYS program uses a user-specified table, located in the 
currently installed monitor, to make exceptions to the autoconfigure 
algorithm. This table is modified by the HARDWARE option of the 
INIT.SYS program. Use of this table allows an MSCP controller to be 
placed at virtually any address on the 1/0 page. Note that this 
table must be reset any time a new monitor is installed. Emulex 
suggests using a LSI~11 bus address of in floating address space for 
fan alternate M02. An MSCP controller must be located at the 
standard address to be a bootstrap device. 


Interrupt vector addresses are assigned to the MSCP controllers by 
INIT.SYS and progeanmed into the devices during initialization, 


3.5.1.1 Adding "SCP Support 


Support for an MSCP controller must be included in a monitor at 
SYSGEN time. To include support for an MSCP controller in a RSTS/E, 
monitor, respond to the SYSGEN question "number of SCP controllers" 
with the number of MSCP controllers on the systen, 


Units connected to MSCP controllers will be accessible to an on-line 
RSTS/E systen only after the monitor is successfully SYSGENed and 
inotalled with the INSTALL option of the INIT.SYS progran, and the 
units have been successfully initialized with the DSKINT option of 
INIT. SYS, 


3.5.2 RM-11 OPERATING SYSTEMS (V5.1 and above) 


‘The RI-11 Operating System supports up to four MSCP controllers with 
up to 256 devices (total) on the four controllers. ‘The following 
paragraphs discuss the LSI~11 bus and vector addresses for ¥SCP 
controllers under RT-11 in host systems with only one SCP controller 
and in those with more than one controller. Disk partitioning, a 
Unique feature of RT-11 that is applicable regardless of the nunber 
of controllers, is also discussed. 


3.5.2.1 Installing a Single MSCP Controller 


If your host system includes only one HSCP controller, install it 
with a LSI-11 bus address of 772150g. RT-11 will find and install 
the handler (deiver) for that controller. In single MSCP controller 
configurations, it is not necessary to run SYSGEN. You may use one 
of the pregenerated monitors that are provided with the RT-11 
Distribution. Emulex recommends that you modify the system start-up 
command file, STARTX,.COM, to properly partition the disk drives. See 
subsection 3.5.2.3. 
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3.8.2.2 Installing Multiple MSCP Controllers 


If your host system includes more than one MSCP controller, you may 
either modify the MSCP handler as described in the RT-11 Software 
Support Manual or perform a SYSGEN. ‘The following procedure 
describes the SYSGEN technique (user input is in boldface print): 


1. Initiate SYSGEN: 
IND SYSGEN<return> 
Answer the next group of questions appropriately. 


2. Indicate that you want the system to use the start-up 
command file when booting: 


Do you want the start-up indirect 
file (¥)? ¥<ceturn> 


‘The start-up conmand file is required to allow additional 
SCP controller LSI-11 bus addresses to be specified and to 
partition the disks consistently when the systen is 
bootstrapped. Answer the next set of questions 
appropriately. 


3. Indicate that you want MSCP support when the Disk Options 
question appears: 


Enter the device name you want support for 
[da]: Do<return> 


4. Indicate the number of MSCP controllers on your system in 
response to this question: 


How many ports are to be 
supported (1)? 2<¢return> 


RT-11 refers to individual MSCP controllers or controllers 
as ports. Each port has its own LSI-11 bus and vector 
addresses. 


5. Specify support for all other devices in your host systen 
configuration as well. Indicate that there are no more 
devices by entering a period: 


Enter the device name you want support for 
[dd]: .<return> 
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You must specify the addresses of all MSCP controllers 
(ports) using the SET CSR keyboard conmand. ‘To ensure that 
this is done consistently and automatically on power-up, you 
must add the commands to the system start-up conmand file, 
STARTs.COM. ‘The x stands for the monitor that is being 
Used, where x is S, Fy or X for single-job, foreground/ 
background, or extended memory, respectively. Edit the 
Command file to include the following statements: 


SET DU CSR=772150 (Default) 
SET DU CSR2=760334g (Ploating) 
SET DU VECTOR#154 (Default) 


SET DU VEC2#300 


‘he LSI-11 bus for the second device can be any unused 
address in the 1/0 page which is supported by D¥02 address 
Gwiteh settings; the vector address can be any unused 
address in the vector page. Default statements are not 
required. 


7. Complete SYSGEN according to the DEC documentation, 


3.5+2.3 Disk Partitioning 


Rf-11 is unable to handle drives with a capacity of more than 65,535 
blocks (33.5M bytes). To allow drives with larger capacities to be 
used, RT-1i allows individual physical drives to be partitioned into 
nultiple logical drives. This is done by assigning as many logical 
drive naneo (bU0, DU1, etc.) to a physical drive as that drive can 
Support. The statenente that make that assignment should be placed 
inthe systen start-up command file. This ensures that the drives 
‘dre automatically partitioned every time the system is bootstrapped 
and that the partitions are always the same, Use the following 
Procedure to determine the total nunber of logical drives to be 
Agsigned to each physical drive. 


1. Determine the drive configuration(s) that you intend to use. 
You need to know the LUN of cach logical drive and the data 
Btorage capacity (in logical blocks) of each logical unit. 
Refer to Appendix D for the logical block capacity of 
Supported drives, If the DHO2 is at an alternate LSI-11 bus 
address (not 772150g), then you must specify an NSCP device 
usher by using ovitehes S¥i-2 ehrougn SH-s (Bee subsection 

23e3e2e2) 
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Divide the capacity for each SCP Unit by 65,535. If the 
result is a number greater than 1, then that’ MSCP Unit 
should be partitioned into multiple logical units. (The last 
partition on a disk may be smaller that 65,535 blocks.) 
Round the result up to the nearest whole number. That whole 
number equals the number of logical disks into which that 
MSCP unit should be partitioned. 


You must then include a series of statements in the systen 
start-up command file, STARTx.COM, that assigns logical 
names to each partition. Each statement has the following 
format: 


SET DUn UNIT=y PART=x PORT=2 


where n is the logical device name, y is the physical MSCP 
unit number, x is the partition number, and 2 is the 
controller number, You must do this for each partition on 
each drive, including drives that can hold only one 
partition, 


You have selected a Maxtor 4380 drive that has a 
capacity of 584,000 blocks (unit 0) and a floppy drive 
that has a capacity of 800 blocks (unit 1). 


584,000 
————— = 8.91 (9 logical units) 
65,535 

800 
———- = 0.012 (2 Logical unit) 
65,535 


the unit capacities by 65,535 and rounding the result up to 


the nearest whole nunber gives the number of logical units into which 
each should be partitioned, 


You begin assigning logical names to the partitions 
beginning with DUO. For the previous example, the 
agsignnents are made as follows: 


SET DUO UNIT=0 PART=0 PORT=0 
SET DU1 UNYT0 PART=1 PORT=0 
SET DU2 UNIT=0 PART=2 PORT-0 
SET DU3 UNIT=0 PART=3 PORT=0 
SET DUd UNIT=0 PART=4 PORT=0 
SET DUS UNIT=0 PART=5 PORT=0 
SET DU6 UNIT=0 PART=6 PORT=0 
SET DU7 UNIT=0 PART=7 PORT=0 
SET DUB UNIT-0 PART=8 PORT=0 
SET DU9 UNIT=1 PART=0 PORT=0 


Modify the system start-up conmand file to include the 
disk partitioning statements. 
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3.5.3  RSX-11M OPERATING SYSTEMS (V4.0 and above) 


RSX-11M SYSGEN is an interrogative program that allows a complete, 
running RSX-11M systen to be configured for a particular hardware 
environment. SYSGEN is well documented in the RSX-11M System 
Generation and Installation Guide, and you are expected to rely 
primarily on that manual. This explanation is provided only to 
fenove some ambiguities that the installation of the DHO2 may 
present. 


SYSGEN supports autoconfigure, and MSCP controllers are detected by 
Sutoconfigure. However, autoconfigure detects only the HSCP 
controller that ig located at the standard LSI~11 bus address, 
‘Additional MSCP controllers at alternate addresses must be attached 
to the operating system manually. 


NOTE 


If the DMO2 controls the system disk, you must 
select 22-bit addressing (SW2-6 ON) even if your 
systen has only 256K bytes of menory. 


3.5.3.1 Installing a Single MSCP Controller 


TE you have only one DNO2, install it at the standard addr 
(772150g) and use autocont igure, to connect your perdpherals. The 
procedure given in the RSX-11M System Generation and Configuration 
Guide is adequate for this purpose. 


3.5.3.2 Installing Multiple MScP Controllers 


If you have two MSCP controllers, say a DEC MSCP controller and a 
pM02, you must perform a complete manual initialization. We 
recomend that the DEC MSCP controller be installed at the standard 
LSI-11 bus address. Locating the DM02 at the alternate LSI~11 bus 
address does not prevent its being used as the system device. Both 
YSCP controllers are connected to the operating system by using the 
following procedure. 
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Invoke SYSGEN. 


> SBP /UIC=[200,200] <retucn> 
> @SYSGEN<return> 


To indicate that you want to use autoconfigure, answer ¥ 
(yes) to the following questio: 


* Autoconfigure the host system hardware? 
[Y/N]: Yeretuen> 


To indicate that you do not want to override autoconfigure 
results, answer N (no) to this question: 


* Do you want to override Autoconf igure 
results? [¥/N): N<return> 


Answer the rest of the questions in the SETUP section 
appropriately, and continue to the next section, TARGET 
CONFIGURATION, In TARGET CONFIGURATION, the defaults 
Presented for the first group of questions should be 
accurate for your systen because autoconf igure was 
requested. 


In response to the question regarding devices, indicate that 
you have two HSCP-type control ler: 


* Devices: DU=2<return> 
Devices: .<return> 


‘This entry supersedes the value of 1 that 
determined. ‘Typing a period ( 


utoconfigure has 
terminates device input. 


Continue through the next four sections, HOST CONFIGURATION, 
EXECUTIVE OPTIONS, TERMINAL DRIVER OPTIONS, and SYSTEM 
OPTIONS, answering questions appropriately. 


When you reach the PERIPHERAL OPTIONS section, SYSGEN asks 
you questions that pertain only to the MSCP devices on your 
system. (Unless you indicated that you wished to override 
other autoconfigure results when you responded to the 

Devices question, SYSGEN asks questions on those devices.) 


The first question requests information about the 
controller's interrupt vector address, LSI-11 bus address, 
the number of DU-type disk drives (there is no default value 
for this parameter), the number of command rings, and the 
number of response rings. The question is asked twice, once 
for controller 0 and once for controller 1, because we have 
specified two DU-type controllers. The dialog uses the 
abbreviation contr to indicate controller. 
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* DU conte 0 [D:154,172150,, 4/4) 
154,172150,3,4,4<ceturn> 


‘he standard vector address for MSCP controllers is 154g, 
The vector for a second unit should be allocated fron 
floating vector address space. Any unused vector between 
300g and 74g can be allocated. See Appendix A for a 
Geseription of DEC's algorithm for assigning floating 
vectors, 


The standard LSI-11 bus address for MSCP controllers is 
772150g. The second unit can be located at 7721548 or in 
floating LSI-11 bus address space. See Appendix A for a 
description of the DEC algorithm for assigning floating 
addresses, 


‘he number of DU-type disk drives depends on the 
Configuration that you have selected for the DM02, of on the 
hunber of drives that are attached to a DEC MSCP controller. 


When you select @ configuration for the DHO2, you are taking 
{nto account the number of physical disk drives that you are 
attaching to the DN02's peripheral interfaces. When you. 
Select a configuration, you are also specifying a logical 
arrangenent for the DM02 MSCP ubsysten. Some 
Configurations split one physical drive into two logical 
drives to make file management easier. You determine the 
configuration of each drive when you program the DHO2! 
NOVRAM; see Section 6. 


‘he following types of disk drives can be attached to DEC 
MSCP controllers: 


RKSO 
RDS 
RDS2 
RDS3 
R25 
RAGO 
e RAGO 
@ RAL 


the RX50 drive contains two 5.25-inch floppy diskettes; 
count an RXS0 as two drives. The RC25 has both fixed and 
Temovable hard media; count’ an RC25 as two drives. 
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RSX-11H supports up to eight command and eight response 
rings; the nunber of command and response rings that you 
specify depends on your application. Four command and four 
Fesponse rings are reasonable and adequate for most 
applications. For further information about conmand and 
response rings, refer to the MSCP documentation listed in 
subsection 6.3 of this manual. In most instances, further 
information is not required to install the DM02. 


SYSGEN then asks you to specify the type of disk drive(s) on 
each controller: 


* DY contr 0 unit 0, is an RA60/80/81/RC25/RDS1/RX5O 
(D:RAB1] <retuen> 


For the DEC SCP controller, indicate the appropriate 
peripherals. 


For the DM02, indicate that you have one RAG1 for each 
logical disk’ drive, 


RSX-11M does not tolerate gaps in sequence; the unit nunbers 
must be contiguous. In addition, the unit numbers specified 
for each controller must be the same as those reported by 
the controller during initialization, 


Complete the SYSGEN procedure according to DEC 
docunentation. 


3.5.4 RSX-1IM-PLUS OPERATING SYSTEMS (V2.1 and above) 


RSX-11M-PLUS SYSGEN is an interrogative program that allowo a 
complete, running RSX-11M-PLUS system to be configured for a 
particular hardware environment. SYSGEN is well docunented in the 
RSX-11N-PLUS Syeten Generation and Installation Guide, and you are 
expected to rely primarily on that manual. This explanation is 
provided only to remove some ambiguities that the installation of the 
M02 may involve. 


SYSGEN supports autoconfigure, and MSCP controllers are detected by 
autoconfigure. tlowever, autoconf igure detects only the NSCP 
controller that is located at the standard LSI-11 bus address. 
Additional MSCP controllers at alternate addresses must be attached 
to the operating systen manually. 
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3.5.4.1 Installing a Single MSCP Controller 


I£ you have only one DM02, install it at the standard address 
{772150g) and use autoconfigure to connect your peripherals, The 
procedure given in the RSX-11M-PLUS System Generation and 
Configuration Guide is adequate for this purpose. 


3.5.4.2 Installing Multiple MSCP Controllers 


If your initial systen configuration includes two HSC control lorsy 
ue eeek the alternate MSCP controller to the operating system during 
fhe{nitial SYSGEN. We recommend that you use autoconfiguee to 

soe eet the first controller at the standard address (7721509). | We 
connect ig that, the DEC MSCP controller be installed at the standard 
Isietl bus address; locating the DMOZ at the alternate LSi-1] bus 
wedress does not prevent its being used ac the system device. 


If you are adding the second MSCP controller to the systen 
Configuration, use the Add a Device option of SYSGEN or a complete 
Sieceh. The following procedure describes the Add a Device process 
(user input is in boldface prints 

1. Invoke SYSGEN. 


> SET /UIC={200, 200] <ceturn> 
> QSYSGEN<retucn> 


2. To indicate that you want to do a subset of the SYSGEN 
procedure, anewer N (no) to the following questions: 


* Do you want to do a complete SYSGEN? 
(Y/N Dr¥]: N<retuen> 


* Do you want to continue a previous SYSGEN 
from some point? [Y/N D:¥]: Néreturn> 


3. To indicate that you want to execute a specific module of 
the SYSGEN procedure, answer ¥ (yes) to this question: 


* po you want to do any individual sections 
of SYSGEN? [Y/N D:¥]: Y<return> 


4. Select the Add a Device section of SYSGEN: 


+ Which sections would you like to do? 
{S R:0.-15.]: Héreturn> 


type the letter H to select the Add a Device section. 


SYSGEN now asks you all of the questions in the Choosing 
Peripheral Configuration section. 
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The questions that SYSGEN asks pertain to the type and 
number of controllers that are installed on your systen. 
There is one question for each type of controller that RSX- 
LIM-PLUS can support. Answer 0 (zero) for all types of 
controllers until you are prompted for the number of UDA- 
type devices. 


When you are asked to specify the number of NSCP-type 
devices, answer appropriately: 


* How many MSCP disk controllers do you 
have? [D R:0.-63. D:0.] 2<¢return> 


Give the total number of MSCP disk drive (on all 
controllers) installed on the system, 


* How many MSCP disk drives do you have? 
[D R:0.=n, Dsl.J Séreturn> 


‘The answer to this question depends on the configuration 
that you have selected for the DN02 and on the number of 
drives that are attached to any DEC MSCP controllers. 


When you select a configuration for the DM02, you are taking 
into account the number of physical disk drives that you are 
attaching to the DM02's peripheral interfaces, When you 
select a configuration, you are also specifying a logical 
arrangement for the DMO2 SCP subsystem. Some 
configurations split one physical drive into two logical 
drives to make file management easier. You determine the 
configuration of each drive when you program the DM02's 
NOVRAN (see Section 6). 


‘The following types of disk drives can be attached to DEC 
MSCP controllers: 


RXSO 
RDSL 
RDS 
RDS3 
RC25 
RAGO 
RABO 
@ RAGL 


The RXSO drive contains two 5.25-inch floppy diskettes; 
count an RX50 as two drives. ‘The RC25 drive has both fixed 
and removable hard media; count an RC25 as two drives. 
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10. 


SYSGEN then asks you to specify controllers per disk drives. 


* To which DU controller is DUO: connected? 
[s R:l-1]: A<ceturn> 


‘This question is asked as many times as the number of MSCP 
drives that you have indicated are on the system, RSX-11N- 
PLUS does not tolerate gaps in sequence; the MSCP unit 
hunbers must be contiguous. In addition, the unit numbers 
Specified for cach controller must be the same as those 
tbported by the controller during initialization. Use A for 
the peimary controller and B for the alternate controller. 


Enter the vector address for each NSCP controller: 


* Enter the vector address of DUA 
[0 R:60-774 D:154] 


the standard vector address for NSCP controllers is 154g, 
The vector for a second unit should be allocated fron 
floating vector address space. Any unused vector between 
300g and 774g can be allocated, See Appendix A for a 
description of DEC's algorithm for ‘ossigning floating 
vectors. 


Enter the CSR address for each MSCP controlle 


* What ie its CSR address? 
{0 Rs160000~177700 D:172150) 


re standard CSR addreos for NSCP controllers 16 772150, 
ree fetonat unit can be located at 7721548, of in floatini 
Tue second unit con be Meppondin A for a description of the 
BEE Algorithn’for’ assigning floating addceuses. 


specify the number of command rings for each MSCP 
controller: 


* Enter the number of command rings for DUA 
[D R:l.-8. Did.) 4<retucn> 


RSX-LIM-PLUS supports up to eight command rings. The value 
you specify depends on your application. Four conmand rings 
Ye reasonable and adequate for most applications. For 
further information about conmand and response rings, refer 
tothe MSCP documentation listed in subsection 6.3 of this 
hanval. In most instances, further information is not 
required to install the DHO2. 
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10. Specify the number of response rings for each HSCP 
controller: 


* Enter the number of response rings for DUA 
(D Ril.-8. D4.] 4¢return> 


RSX-11M-PLUS supports up to eight response rings. The value 
you specify depends on your application. Four response rings 
are reasonable and adequate for most applications. 


11. Complete SYSGEN according to DEC docunentation. 


3.5.5 MicroVMS OPERATING sySTEMS 


NicroVvAK/MicroVAS supports MSCP controllers at the standard address, 
7721504, and in floating address space. MicroViS has a software 
utility’ called siSGEN wich can be used to determine the Esteli bus 
addreso and interrupt vector address for any 1/0 devices to be 
installed on the conputer's LSI~11 bus. A tuning HiccoVAX/Mi ceoV¥s 
computer systen is required in order to use this utility. 


If you do not have access to a running system, you must determine the 
LSI-11 bus addresses and vector addresses manually (although 
autoconfigure can still be used to connect the devices to the 
computer automatically on power-up). See Appenaix A for a 
description of the algorithn used by SYSGEN to determine LSI-11 bus 
addresses, 


‘The following procedure tells how to use MicroVMS SYSGEN to determine 
USI-11 bus addresses and interrupt vectors. 


1. Login to the system manager's account. Run the SYSGEN 
utility: 


§ RUN SYS$SYSTEM:SYSGEN<return> 
SYSGEN> 


‘The SYSGEN> prompt indicates that the utility is ready to 
accept conmand: 


2. Obtain a list of devices already installed on the MicrovAX 
LSI-11 bus by typing: 


SYSGEN> SHOW/CONPIGURATION<return> 
PUA Units: 1 Nexus: 0 CSR: 772150 Vectorl: 154 Vector2: 000 


Name: TTA Units: 1 Nexus: 0 CSR: 760100* Vectorl: 300* Vector2: 304* 
TA Units: 1 Nexus: 0 CSR: 760500* Vectorl: 310* Vector2: 000 


*Ploating address or vector 
Note: All addresses and vectors are expressed in octal notation. 


Figure 3-3. Sample SHOW CONFIGURATION 
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SYSGEN lists by logical name the devices already installed 
on the LST-11 bus, Make a note of these other devices with 
floating addresses (greater than 760000g) or floating 
vectors (greater than 300g) that you plan to re-install with 
your D¥02. 


to determine the LSI-11 bus addresses and vectors that 
autoconfigure expects for a particular device type, execute 
the CONFIGURE command: 


SYSGEN> CONPIGURE<return> 
DEVICE 


Specify the LSI-11 bus devices to be installed by typing 
their LSI-11 bus names at the DEVICE prompt (the device name 
for MSCP controllers under MicroVMS is UDA). 


DEVICE> UDA, 2¢return> 
DEVICE> DHV11<retucn> 
DEVICE? Dzll<return> 


A comma separates the device name from the number of devices 
of that type to be installed, The number of devices is 
specified in decimal. 


In addition to the DN02, you need only specify devices that 
have floating addresses or vectors. Devices with fixed 
addresses or vectors do not affect the address or vector 
designnents of devices with floating addresses and vectors. 


Indicate that all devices have been entered by pressing the 
<etrl> and Z keys simultaneously: 


DEVICE> “Z 


SYSGEN lists the addresses and vectors of the devices 
entered in the format shown in Figure 3-4. 
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SYSGEN> CONFIGURE 
DEVICE> D211 
DEVICES DHV11 
DEVICE> UDA,2 

2 


DEVICE> 
Device: UDA Name: PUA CSR: 772150 Vector: 154 Support: yes 
Device: D211 Name: TTA CSR: 760100* Vector: 300* Support: yes 
Device: UDA Name: PUB CSR: 760354* Vector: 310* Support: yes. 


Device: DHV11 Name: TXA CSR: 760500* Vector: 320* Support: yes 


*Floating address or vector 
Note: All addresses and vectors are expressed in octal notation. 


Figure 3-4. CONFIGURE Conmand Listing 


5. Note the CSR addresses listed for the LSI~11 bus devices in 
Floating address space. Program the listed addresses into 
non-Enulex devices as instructed by the manufacturer's 
docunentation. For the DNO2, program the address given for 
the D¥02 (Lowest numerical address) into the board as 
described in subsection 4.3.1. 


6. Complete SYSGEN according to the DEC documentation. 


If you want to select a non-standard address for the DNO2, that is 
one that differs from the address selected by the CONFIGURE conmand, 
you must enter CONNECT statements in the SYCONPIG.COM file that is in 
the system manager's account, SYS$MANAGER. Use the syntax of the 
CONNECT statements as described in the DEC documentation on MicroVNs 
SYSGEN. 


NOTE 
Do not alter the STARTUP.COM or UVSTARTUP. COM 


conmand files in the main system account, 
SYSSSYSTEM. 
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Section 4 
INSTALLATION 


4.1 OVERVIEW 


‘The procedure for installing the DM02 Disk Controller is described in 
this section. The subsection titles are listed below to serve as an 
outline of the procedure. 


subsection | nite 
<2 | irapection 
{3 | SLR Conetorzer sexe 
i} | Rivsceol inatataeion 
i | Bette Peepacetion 
ie | ektiing 
4:5 [$2egt¥eson ane operation 


If you are unfamiliar with the subsystem installation procedure, 
Enulex recommends reading this Installation Section before beginning. 


4.1.1 SUBSYSTEM CONPIGURATIONS 


‘This section is limited to switch setting data and physical 
installation instructions. No attempt is made to describe the many 
subsysten configurations that are possible. Tf you are not familiar 
with the possible configurations, we strongly recommend reading 
Section 3, PREPARING ME INSTALLATION, before attempting to install 
this subsystem. 


When you are installing the subsystem, you should make a record of 
the subsystem configuration and environment. Figure 4-1 is a 
Configuration Record Sheet that lists the information required and 
shows where the data can be found. ‘This information will be of help 
to an Enulex service representative should your subsystem require 
service. 
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‘DMO2 CONFIGURATION REFERENCE SHEET 


GENERAL INFORMATION 
‘Host computer yp0 


+ Host computer operating sytem 


Version 


+ Oter MSCP Contos: Type 


SH Bus Addross 


DRIVE CONFIGURATION PARAMETERS. 
‘Hard Orve Mosel (0) — 
+ Floppy Drive Mode! (0) 


Hard Drive Mode! () 
Floppy Drive Mode! (1), 


{+ NOVRAM Parameters: 
ARO DISK DRIVE + 


HARO DISK DRIVE 2 


1] Barbee un ae 1] paper una = 
2| Type Cooe — 2| Tipe Coe == 
3) Hons rset = 5 ase Ora == 
3 | Seceariocy — 4 Sect rack — 
3] fai — 3) feos = 
6 | Cinders — 8 | Cyander — 
4 | Share Secs — 2 | Spare Secon — 
8] Aewnate yingers | ——— 1] Aterae yinders | 
8 | Contouration Bi — | Cortinwaton ors | ——— 
10 | Seu Cosa 13 | Spit cose = 
11] Remevatie eas | —— 1 | Remove oss 
| Gano | ipo 
| Gan 13] 00 
| Gin? 14 Sip 2 
15 | Ginger onset 15 | Gyender onset = 
4 | Sha onan 10 | Spt rbot = 

FLOPPY OISK ORIVE 0 FLOPPY DISK DRIVE 1 
1) Barber uae 1] umber unis — 
2 | Tm Cooe = 2| Tipe coco = 
15 | Sop Cove = o — 


‘Mo? CONFIGURATION 
‘+ Firmware revision numbor 
+ Top assembly numbor 


+ Warranty oxpiraion dato 
* Serial number 


ASK11 Bus addioss 
22-bit ado 
+ Switch settings ((] = OFF ml = ON) 


OUHH 


Use Poni 


ing 1G (AMD 7438) installed (Y or N) 


+ Inorrupt voctor addross. 


Figure 4-1. 
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4.1.2 DIP SWITCH TYPES 


Switeh-setting tables in this manual use the numeral one (1) to 
indicate the ON (closed) position and the numeral zero (0) to 
indicate the OFF (open) position. 


‘The three DIP switch types used in this product are shown in Figure 
4-2. Bach is set to the code shown in the switch setting example. 


Figure 4-2, Switch Setting Example 


4.1.3 MAINTAINING PCC CLASS A COMPLIANCE 


Enulex has tested the DNO2 Intelligent Disk Controller with DEC 
computers that comply with FCC Class A limits for radiated and 
conducted interference. When properly installed, the DM02 does not 
cause compliant computers to exceed Class A limit: 


There are two possible configurations in which the DHO2 and its 
associated peripherals can be installed: 


© With both the DM02 Disk Controller and the hard and floppy 
disk drives all mounted in the same cabinet, and 


© With the DM02 and the floppy disk drive mounted in the CPU 
cabinet and the hard disk drives mounted in a separate 
cabinet. 


To limit radiated interference, DEC completely encloses the 
components of its computers that generate or could conduct 
radiofrequency interference (RFI) with a grounded metal shield 
(earth ground). During installation of the DM02, nothing must be 
done that would reduce this shield's effectiveness. That is, when 
the DM02 installation is complete, no gap in the shield that would 
allow RFI to escape can be allowed. 
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Conducted interference is generally prevented by installing a filter 

in the AC line between the computer and the AC outlet. Most power 

Gietribution panels that are of current manufacture contain suitable 
lters. 


‘he steps that must be taken to maintain the integrity of the shield 
and to Limit conducted interference are explained fully in subsection 
4.1.2, 


4.2. INSPECTION 


Emulex products are shipped in special containers designed to provide 
full protection under normal transit conditions. Inmediately upon 
receipt, the shipping container should be inspected for evidence of 
possible damage incurred in transit. Any obvious damage to the 
Container, or indications of actual or probable equipment damage, 
Should be reported to the carrier company in accordance with 
{notructions on the form included in the container. 


Unpack the DM02 subsysten and, using the shipping invoice, verify 
that all equipment is present. Verify also that model or part 
hunbers (P/N), revision leveld, and serial numbers agree with those 
On the shipping invoice. Paragraph 1.4 explains model numbers and 
Getaile kit contents, These verifications are important to confirm 
Warranty. If evidence of physical damage or identity mismatch is 
found, notify an Emulex representative inmediately. If the equipment 
nust be returned to Emulex, it should be shipped in the original 
container. 


4.2.1 M02 DISK CONTROLLER INSPECTION 


Visually inspect the DM02 Disk Controller after unpacking. Check for 
buch itens as bent or broken connector pins, damaged components, or 
‘any other evidence of physical damage. 


Examine all socketed components carefully to ensure that they are 
properly seated. 

4.3. DISK CONTROLLER SETUP 

Several configuration setups must be made on the DMO2 Disk Controller 


before inserting it into the chassis. These setups are made by 
option switches SW and SW2, shown in Figure 4-3, 
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switches on the DM02 controller. 


Controller Setup 


NOTE 


I you change a switch position on the DM02, you 
must also reset the DH02 so that the host 
operating system's initialization sequence reads 
the codes established by the switch settings. To 
reset the DM02, either toggle switch SW1-1 (ON 
then OFF), or power-down and power-up the the 
system, 


4-1 defines the Eunction and factory configuration of all 


‘The factory configuration switch 


settings are representative of most DM02 Disk Controller 
applications, 

Table 4-1. M02 Switch Definitions and Factory Configuration 
sw fore(o) | ont.) Pact Function Section 
swi-1 | Run Reset/ualt|ore(0) | Run vo. Reset/Halt 
swi-2 | ~ - ore (0) | vSCP Device Number (LSB) 
swi-3 | - - ovr (0) | ¥SCP Device Number 
swi-4] = - ore(0) | MSCP Device Number (SB) 
sW2-1 }Disable | Enable —_|orF(0) | Loop on Self-Test Error 
SW2-2 |Disable | Enable |orF(0) | Automatic Bootstrap 
sw2-3 | = - fore(0) | LSI-11 Bus Address 
sw2-4]  - - oFP(0) | LSt-11 Bus Address 
Sa2-5 | = - oFr(0) | LSi-11 Bus Address 
sw2-6 |1e-bit | 22-bit —Jorr(o) | Twenty-Two-Bit Addressing 
sw2-7 | 4 usec | 8 usec JOFP(0) | DMA Burst Delay 
$W2-8 |Enable | Disable JOPF(0) | Adaptive DMA Mode 
ON(1) = Closed 
OFF (0) = Open 

NOTE 
‘The Nonvolatile Random Access Memory (NOVRAM) on 
the DN02 is factory-configured to support one, 
SA4$0 floppy drive in a standard configuration. 
‘This allows the user to load the Enulex software 
program, which is supplied on RX50 media, to 
configure the NOVRAM to support any other drives. 
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Table 4-2 lists the function and factory configuration of all jumpers on 
the controller. 


Table 4-2. DM02 Jumper Definitions and Factory Configuration 


‘Jumper our IN pact | Comment 
A-B-C-D| Not Used Not Used our | Must be our 
E-P-G | Not Used Not Used our | Must be our 
H-g-K | Not Used Not Used our | Must be our 
L-"-N | Not Used Not Used our | Must be our 
PQ Disable Clock Enable Clock IN | Must be IN 
R Normal Operation | Ground (Test) our | Must be our 
u-v Normal Operation | Factory Test out | Must be ouT 


FACT = Factory Setting 


4.3.1 DISK CONTROLLER BUS ADDRESS 


Every LSI-11 bus 1/0 device has a block of several registers through 
which the system can command and monitor that device, The registers 
are addressed sequentially from a starting address agsigned to that 
controller, in this case an MSCP-class Disk Controller. 


‘The address for the first of the DNO2's two LSI-11 bus registers is 
selected by DIP switches SW2-3 through SH2-5. See Table 4-3 for 
register address switch settings. For more information on 
determining the LSI~11 bus addres, see Section 3 and Appendix A. 


Table 4-3, Controller Address Switch Settings 


‘sW2 
4 


Bus Address 
(in octal) 


772150 
772154 
760334 
760340, 
760344 
760350 
760354 
760360 


Factory 


¥ 
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4.3.2 INTERRUPT VECTOR ADDRESS 


‘he interrupt vector address for the DM02 is programmed into the 
device by the operating system during the MSCP initialization 
Sequence, See subsection 3.5 for a discussion of vector addresses. 


4.3.3 OPTIONS 


‘here are other DM02 options that can be implemented by the user. 
These features are selected by physically installing the option on 
the PQA or by enabling the option using a switch. 


4.3.3.1 Automatic Bootstrapping 


‘The autonatic bootstrapping option causes the system to boot 
Jutomatically from logical unit 0 through 3 on power-up when the DHO2 
fe ot the standard base address. To enable this option, set SH2-2 ON 
jaa bet witches SW1-2 through SH1-4 as described in Table 4-4, This 
option cannot be enabled with a MicroVAX or in a systen that uses an 
11/738 CPU module. 


switen | OFF on Factory 


Sw pie | Enable Orr 


‘The automatic bootstrapping process requires that the LSI-11 CPU 
module be configured for power-up mode 0. ‘The following table lists 
the configuration settings for several popular LSI~11 CPUs 


cpu Configuration Setting 


11/730 | Install W3 and W7 
317234 | Remove g18-J19 and J18-J17 
11/23, | Remove WS and W6 
11702 | Remove WS and W6 


If the bootstrap device is not powered-up or safe (e.g., it failed 
{es self-test), the autoboot routine in the DM02 halts the CPU after 
['minute, This causes the CPU to enter Console ODT. You can then 
évanine the Status and Address (SA) register (base address plus 2) 
for an MSCP error code (Table 5-3) and bootstrap the system from 
another device. 


4-8 Installation 


Disk Controller setup 


4.3.3.2 MSCP Device Number 


M02 switches SW1-2 through SW1-4 specify MSCP device numbers, The 
functions of these switches are dependent on the options you select 
for your DMO2: 


© If the DN02 is installed at the standard LSI-11 bus address, 
these switches identify the MSCP device number of the drive 
from which to bootstrap. The DMO2 automatic bootstrap 
option supports only MSCP units 0 through 5 at the standard 
address, See subsection 4.3,3.2.1. 


© If the M02 is installed at an alternate LSI-11 bus address, 
these switches identify the MSCP device number of the first 
drive supported by that alternate DM02, ‘The first drive 
supported by the DNO2 at alternate address may be drive 1 
through 8. See subsection 4.3.3.2.2. 


4.3.3.2.1 Logical Unit to Autoboot Prom 


If the DMO2 automatic bootstrapping option is enabled (Sw2-2 ON) and 
the byo2 is at the standard Lst-11 bus address (7721508), ewitcnes 
SW1-2 through SW1-4 define the NCP device number of the’ drive fron 
which the D¥02 bootetraps. By using these switches, you may select 
fone of six logical units to bootstrap fron. Table 4-4 defines the 
NSCP device nunbero selected by avitches sW1-2 through SW1=4 if the 
DNO2 is at a standard address. 


Table 4-4. Bootstrap NSCP Device Number 


Bootstrap MscP Factory 
Device Number a ae 
(LSB) (usp) 

0 o 0 0 v 

2 1. Yo «io 

2 o 

3 1 2 6 

4 o 0 2 

5 v0 


4.3.3.2.2 Pirst Logical Unit Number for an Alternate DM02 


If your DNO2 is installed at an alternate address, switches sw1-2 
through SW1-4 select the MSCP device number of the first drive 
Supported by the DNO2. MSCP device numbering schemes may vaty by DEC 
opetating systen (see subsection 3.4.2.2). Table 4-5 defines the 
MSCP device numbers selected by switches SW1-2 through SW1—4 if the 
Dy02 is at an alternate address. 
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Example 4-1: Your system operates under RSX-1IH-PLUS and | has two 
DM02 Disk Controllers, The first DMO2 is at the 

Standard base for NSCP controllers, 772150g, and it 
Supports three logical drives, Unit 0, Unit ly and Unit 
2. the second DNO2 is at an alternate base address, 
and it supports two logical drives, RSX-11N-FLUS 
requires that the first drive on the alternate DMOZ 
have an MSCP device number of 3 and that the second 
drive have an MSCP device number of 4. On the 
Alternate DNO2, set switches SW1-2 in the ON position, 
SWle3 in the ON position, and SW1-4 in the OFF position 
bo apocity a KSCP device number of 3 for the first 
rive. 


‘this example would also apply if the first MSCP 
Controller were a DEC MSCP with three logical drives. 


Table 4-5. MSCP Device Number for the First Drive 
Supported by a DMO2 at an Alternate Address 


Starting MSCP 
Device Nunber 


4.3.3.3 22-Bit Memory Addressing 


qwenty-two-bit addressing capability is a standard option for the 
DMOZ. The DNO2 22-Dit Addressing Kit, part number DMO211302; is 
supplied with the D¥02. To enable 22-bit addressing, instal) the 
eyneie 7436 IC in socket US1 on the DMO2 PCBA and set SH2-6 ON (1)- 
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CAUTION 


Some manufacturers of LSI-11 bus backplanes use 
the backplane lines now devoted to extended 
addressing for power distribution. Installing a 
DMO2 with the extended addressing option in such a 
system will damage the option IC, Before 
installing the option, confirm that there is 
neither positive nor negative potential between 
lines BCl, BDL, BE1, BP1, and logic ground. A 
DMO2 without the extended addressing option will 
not be damaged if power is present on those lines. 


4.3.3.4 DMA Burst Delay 


The DMO2 Lirnware design includes a svitch-selectable DHA burst delay 
to avoid data late conditions. Switch SH2-7 selects either a 
4mmicrosecond or S-nicrosecond delay between DHA bursts. Even with 
the DN02 adaptive DMA, sone applications may require a longer burst 
delay to allow other devices adequate tine on the bus. 


Switch Factory 


SW2-7 8 usec Orr 


4.3.3.5 DMA Adaptive Mode 


Depending on the other devices on the bus and their priority, the 
DMO2 may use more or less bus time than optimal for your application. 
The DMOZ allows you to modify its DMA operations by disabling 
adaptive DMA. If adaptive DMA is disabled, the host processor 
Prograns the DMA burst length to a maximum of 8 words per burst. 


When adaptive DMA is enabled (sW2-8 OFF), the DN02 monitors the LSI~ 
11 bus for other pending DMA requests and suspends its own DMA 
activity to permit other DMA transfers to occur. If the DM02 is not 
getting the bus time your application requires, you may want to 
disable the adaptive DMA. When adaptive DMA is disabled, the DM02 
performs a burst transfer of 8 words of less, relinquishes the bus, 
then performs another DMA burst transfer. 


Switch | OFF [98 | Factory 


sw2-8 | Enable Disable OFF 


Adaptive DMA | Adaptive DMA 


NOTE 


Tf you are using the DMO2 with adaptive DHA 
enabled in a MicroVAX II subsystem, be aware that 
the CPU module has a bus priority of 7 and may 
interfere with the DM02's bus access. You may 
consider disabling adaptive DMA for improved 
throughput. 
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4.4 PHYSICAL INSTALLATION 
4.4.1 SYSTEM PREPARATION 
To prepare your CPU to accept the DMO2, use the following procedures: 
NICRO/PDP-11 and MicroVAX I and IT Preparation: 
1. Power down the system by switching OFF the main AC breaker. 
2, Renove the rear cover fron the chassis so that the patch 
panel is exposed, ‘The rear cover is held on by snap pads. 


Grasp the cover at the top and bottom, and pull straight 
back. 


Loosen the captive screws from the patch panel using a 
standard screwdriver. 


Remove the patch panel. 


5. Find the £lat-ribbon cable that connects the CPU module to 
the patch panel. For casier board installation, you may 
disconnect the CPU flat-ribbon cable from the patch panel. 


LsI-11 Series Preparation: 
1. Power down the system by witching OFF the main AC breaker. 


2. Remove the cover from the chassis so that the backplane is 
exposed. 


bo not replace the covers or patch panels until the installation is 
verified (subsection 4.7). 


4.4.2 SLOT SELECTION 


‘The DMO2 may be assigned to any desired slot because it uses the LST 
four-level interrupt schene to perform distributed interrupt 
arbitration. 


Be sure to find out whether your backplane is straight or serpentine 
and choose a slot accordingly. On straight backplanes, the DMO2 must 
be plugged into connectors A and B, since connectors C and D carry no 
signals. On a serpentine backplane, the D'02 can be plugged into 
either connectors A and B or connectors ¢ and D. 


‘There must be no unused slots, however, between the CPU and the DHO2. 
If you have a DEC RQDX1 in your backplane, be sure to install the 
Dyoz in front of the RQDX1; not all RQDX1' controllers pass grant 
signals. 


4-12. Installation 


ESDI Disk Drive Preparation 


4.4.3 MOUNTING 


‘The DMO2 Disk Controller PHB should be plugged into the LSI-11 
backplane with components oriented in the same direction as the CPU 
and other modules. Always insert and remove the boards with the 
computer power OFF to avoid possible damage to the circuitry. Be 
Sure that the board is properly positioned in the throat of the board 
guides before attempting to seat the board by means of the extractor 
handle. 


4.5  ESDI DISK DRIVE PREPARATION 


‘The disk drive(s) must have an ID plug or address selection 
switches/jumpers properly configured and if hard sectored, be 
configured for the proper number of sectors, 


4.5.1 DRIVE PLACEMENT 


Unerate and install the disk drives according to the manufacturer's 
instructions. Position and level the disk drives in their final 
places before beginning the installation of the DM02. This 
Positioning allows the 1/0 cable routing and length to be accurately 
judged. 


4.5.2 SECTORING 


‘The DMO2 supports both hard and soft sectored drives. ‘The drive 
Parameter tables in Appendix D will recommend either soft or hard 
Sectoring; set jumpers and switches as indicated. In general, if a 
drive 48 capable of both hard and soft sector format, hard-sectoring 
ip preferred as long as the nunber of hard sectors does not reduce 
the possible drive capacity. For nore information on setting the 
drive's switches, refer to the drive manufacturer's manual. 


4.5.3. DRIVE NUMBERING 


An address from 1 to 2 must be selected for each drive. Be careful 
that no two drives are assigned the came number. The logical unit 
number is determined by the address given to the drive (see 
subsection 3.2.2.). 


Drive manufacturers use jumpers, switches, or ID plugs to select 


addresses. Consult the appropriate drive manual for the exact 
procedure. 
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A450 Floppy Drive Preparation 


4.5.4 SPINDLE MOTOR SPIN-UP 


Most ESDI drives have a spindle motor control option which allows the 
the drive controller to control the timing of the drive spindle motor 
Spin-up. Enulex reconmends that you allow the DM02 controller to 
Start the spindle motor spin-up of the drive(s). If there is more 
than one drive, the DM02 issues the spin-up conmands to each drive 
pequentially. ‘This will minimize any power surge on multiple drive 
systens. Refer to drive parameter tables in Appendix D for the 
drive's jumper position to select for DM02 control of motor start-up. 


6 SA450 PLOPPY DRIVE PREPARATION 


Most SA4S0 floppy disk drive(s) have a number of junper-selectable 
options, ‘The DNO2 requires that you select a drive unit nunber- 
Recommendations for these and other options are described in the 
following subsections. 


4.6.1 DRIVE NUMBERING 


An address from 0 to 1 must be selected for cach drive. Be careful 
that no two drives are assigned the came number. The logical unit 
hunber ig determined by the address given to the drive. See 
subsection 3.2.2. 


Most $A450 drive addresses are selected by jumper positions. Refer 
to the manufacturer's drive manual for the proper jumper positions. 


4.6.2 HEAD LOADING CONDITIONS 


If the SA450 interface on the floppy drive uses HEAD LOAD on pin 4) 
the DM02 requires that the HEAD LOAD function be selected only when 
the DRIVE SELECT signal for that unit is true. Refer to Appendix D 
of this manual for the proper jumper positions. Consult the 
Qppropriate drive manual for the exact procedure. 


4.6.3 MOTOR ON CONDITIONS 


‘The DMO2 requires that the MOTOR ON function be true when DRIVE 
SHLECT is ttuc. The DMO2 will operate with drives that must have 
both MOTOR ON true and DRIVE SELECT true for the MOTOR ON function. 
Refer to Appendix D of this manual for the proper jumper positions. 
Consult the appropriate drive manual for the exact’ procedure. 
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4.6.4 INDICATORS 


Because the DMO2 does not support the IN USE option on pin 4 of the 
SA450 interface, configure the floppy drive so that the indicators 
are updated when DRIVE SELECT is true. Refer to Appendix D of this 
manual for the proper jumper positions. Consult the appropriate 
drive manual for the exact procedure. 


4.6.5 PACK TRANSITION SUPPORT 


‘The READY Line (34) on an SA450 floppy drive interface may have 
several, optional definitions, according the drive manufacturer. The 
READY line must be TRUE as a function of the floppy door being closed 
in order to support pack transition. The READY conditions are 
usually jumper selectable; refer to Appendix D for jumper setting 
information for certified SA450 drives. 


‘The DHO2 does not support pack transition notification with SA450 
floppy drives that do not have the required READY line condition, 
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4.7 CABLING 


‘The DM02 Disk Controller controls its two physical hard disk drives 
via the ESDI interface and the floppy drive via a SA450 interface. 


‘The DMO2 Disk Controller interfaces with each EDSI disk drive that it 
Controls via one 34-line control cable and a 20-line data cable. The 
Control cable originates from connector J3 on the D¥02 and is 
Gaisy-chained to all of the supported ESDI drives, terminating on the 
ete ceive. Maximun cumulative cable length for the control cable is 
ieo°fect (3 meters). The data cables originate from connectors J1 and 
AF este pyo2; each data cable is connected directly from the DHO2 
22 Gach supported disk drive. Maximum cable length for each data 
cable is 10 feet (3 meters). 


‘he A450 34-1ine signal interface is implemented by header J4 on the 
DMo2 nodule. Maximum cable length is 10 ft (3m). (Por more 
fnformation on pin/signal assignment, refer to Section 6.4.) 


tnulex offers the DMO2 Internal Cabling Kit (P/N DM02130-01) which 
Sliows you to install the DNO2, the floppy drive(s), and the hard 
Gink drive(s) in the CPU cabinet. Table 4~5 describes the 
components of this cabling kit; Figure 4-4 shows basic cable 
installation, 


In addition, Enulex offers the DNO2 External Cabling Kit (P/N 
pM02130-02) which allows you to install the floppy drives in the cru 
aupinet and the hard disk drives in a separate cabinet; instructions 
fer fnatalling this kit ace described in the DM02 Cabling Kit 
Instruction Sheet (P/N D0252401). 


Table 4-6. M02 Internal Cabling Kit (P/N DM02130-01) 


aty | Part Number Cable Length | Cable Description 

2 | quoiiiz02-01 3 ft 20-conductor, flat 
ESDI data interface 

2 | quo211203-01 lft 34-conductor, flat 
Daisy-chain 

2 | quo11i201-01 3 ft 34-conductor, flat 
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Figure 4-4, M02 Cabling Diagram 
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‘The Federal Conmunications Commission (FCC) has mandated that 
equipment that uses radio-frequency signals in its operation must 
VYnit the amount of electromagnetic interference (EMI) that it 
radiates, Most manufacturers, including DEC, limit EMI by building 
Continuous metal shields into their equipment cabinets. 


When installing the DNO2 and its drives, you must take care that the 
Shield that DEC has built into its equipment cabinets is not 
defeated. 


the routing of the cables that connect the DM02 and its disk drives 
Gan have a major impact on the amount of EMI that is radiated by the 
Subsysten (the combination of the DMO2 and its drives), especially if 
ce 'tnoO? and the disk drives are installed in separate cabinets. 


‘As noted in subsection 4.1.3, the D¥02 and its drive(s) can be 
installed in either of two configurations: 


With the DNO2 Disk Controller and the ESDI hard disk 
Grive(s) and SA450 floppy disk drive(s) that it supports 
mounted in the same cabinet 


© With the DNO2 and the ESDI disk drive(s) mounted in the CPU 
cabinet and the SA450 floppy drive(s)mounted in a separate 
cabinet 


When the DMO2 and the ESDI disk drive(s) and SA450 floppy diok 
Grive(s) are installed in the same cabinet, it is possible that the 
Cabinet itself provides sufficient shielding. In such cases, it 16 
Not unually noceggary to shield the cables, thet, carey the ESDI 
Tnterface and SA450 interface between the DMO2 and the drive 
peripherals. 


NOTE 


1€ the cabinet in which the DMO2 and LSI~11 CPU 
are installed was manufactured before 1 October 
983, it may not provide sufficient shielding or 
filtering to prevent excessive RFI radiation or 
conduction. In case of complaint, it is the 
operator's responsibility to take whatever steps 
are necessary to correct the interference. 


Tf the ESDI disk drives are mounted in a separate cabinet from the 
DMO2 Disk Controller and the SA450 floppy drive(s), then the cables 
that connect the DNO2 to the disk drives should be shielded, because 
they run outside the shielded cabinet environment. 


In addition, you should take special care that the integrity of the 
shield is maintained where the cables pass though it. Usually, 
Gesigners use clamps that effectively connect the cable shielding to 
the cabinet shield. 
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4.8 INTEGRATION AND OPERATION 


Before you can use the DM02, you must load the NOVRAM with the 
configuration parameters of the drives that are controlled by the 
M02. This can be done in two ways: by using a console emulator or 
by using a software program. Subsection 6.5 describes the console 
emulator technique. The Emulex PDP/LSI MSCP Formatter Program 
(QXMX8B) and the MicroVAX MSCP Disk Formatter Program (FVD32H) are 
supplied on several Emulex diagnostic program distributions as listed 
and described in Appendix C, 


Nore 


‘The Nonvolatile Random Access Memory (NOVRAM) on 
the DMO2 is factory-configured to support one, 
SA450 floppy drive in a standard configuration. 
‘This allows the user to load the Emulex software 
program, which is supplied on RXS0 media, to 
configure the NOVRAM to support any other drives, 


4.8.1 DRIVE PORMATTING 


Before data can be stored on the DHO2's disk drives, the drives must 
be formatted. The same program that Emulex provides to load the 
M02" drive configuration NOVRAM can also format the disk drives, 
verify the disk media, and reassign the blocks that it finds to be 
bad. The DMO2 implenents a format option that allows it to format 
its disk drives without help from system software; however, the DHO2 
does not verify the disk media or reassign bad blocks. See 
Subsection 6.7. We strongly recommend using the Emulex software 
Programs to format and verify the disk media, See subsection 1.4 for 
ordering information. 


Although the floppy disk media must be formatted, there is no 
verification option for floppy media. 


4.8.2 TESTING 


Successfully loading the NOVRAM and formatting the disk drives gives 
good indication that the DM02 and ite disk drives are in good 
Operating condition. Figure S~1 illustrates the loading and 
formatting procedure in flow chart format, and the figure gives fault 
isolation information that can be used with the procedure. The 
Enulex PDP/LSI MSCP Formatter Program (QXMX@B) and MicroVAX MSCP Disk 
Formatter Program (PVD32M, Rev 3) follow a similar path, and the 
fault isolation information can be used with these programs as well. 


Installation 4-19 


Integration and Operation 


4.8.3 OPERATION 


‘There are no operational instructions. The DM02 is ready for MSCP 
{nitialization as soon as it is powered up and the NOVRAM has been 
configured. 


Pack transition support requires attention to some operational 
conditions: 


If a diskette is changed while the floppy drive select light 
is ON, the DMO2 is not able to detect the new diskette and 
completes the disk operation on the new media. 


© To support pack transition, the DMO2 polls the READY line 
every 5 seconds on floppy drives that are not busy. 
Diskettes that are changed in less than 5 seconds (unlikely) 
would not register a pack transition notification. 


4.8.3.1 Indicators 


There are three light enitting diodes (LED) on the DHO2 PHB. These 
LEDs are used for both diagnostics and for normal operations. 


I£ switch SW2-1 is OFP, the DMO2 executes a self-test at the 
following times: 


‘on power-up 

after a reset condition 

after a bus initialization 

after a write operation to the Initialization and Polling 
(1P) register (base address) 


‘the velf-test routine consists of two test sequences: preliminary and 
self-test. The preliminary test sequence exercises the 8031 
hicroprocessor chip and the Disk Formatter chips. When the DMO2 
Completes the preliminary test, LED3 illuminates indicating that the 
Duo2 is waiting for the MSCP initialization sequence. 


During the MSCP initialization sequence, initiated by host software 
control, the DN02 executes a second self-test that exercises the 
buffer controller chip, the Host Adapter Controller (HAC) chip and 
ite associated circuitry, the on-board RAM, and the control menory 
PROM. If the DM02 passes this sequence of its self-test 
Successfully, all the LED indicators on the edge of the DMO2 are OFF. 


If a fatal error is detected cither during self-test or while the 
systen is running, all three of the edge-mounted LED indicators are 
ON (illuminated). If the DM02 fails to pass its power-up self—tests, 
You can select a special diagnostic mode (switch SW2-1 ON) which 
Yuses the LED indicators to display an error code. Sce Self-Test 
Error Reporting, in Section 5, TROUBLESHOOTING. 


LED] indicates normal the LSI-11 bus activity and LED2 indicates 
cither ESDI or SA450 interface drive activity. 
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Section 5 
‘TROUBLESHOOTING 


5.1 OVERVIEW 
‘This section describes the several diagnostic features with which the 


DMO2 Disk Controller is equipped, and outlines fault isolation 
procedures that use these diagnostic features. 


Subsection Title 


Service 
Fault Isolation Procedure 
Power-Up Sel£-Diagnostics 
Fatal Error Codes 


5.2 SERVICE 


Your Emulex DM02 Disk Controller was designed to give years of 
trouble-free service, and it was thoroughly tested before leaving the 
factory. 


Should one of the fault isolation procedures indicate that the DMO2 
iu not working properly, the product must be returned to the factory 
or to one of Emulex's authorized repair centers for service.  Bnulex 
Products are not designed to be repaired in the field, 


Before returning the product to Emulex, whether the product is under 
Warranty or not, you must contact the factory or the factory's 
representative for instructions and a Return Materials Authorization 
(RMA) number. 


Do not return a component to EMULEX without authorization. A 
component returned for service without an authorization will be 
returned to the owner at the owner's expense. 


In the continental United States, Alaska, and Hawaii contact: 
Emulex Technical Support. 
3545 Harbor Boulevard 
Costa Mesa, CA 92626 
(714) 662-5600 WX’ 910-595-2521 


Outside the United States, contact the distributor from whom the 
subsysten was initially purchased. 
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go help you efficiently, Emulex or its representative requires 
‘eetain information about the product and the environment in which it 
{S installed. During installation, a record of the switch setting 
thould have been made on the Configuration Reference Sheet. This 
Sheet ig contained in the Installation Section, Figure 4-1. 


After you have contacted Bnulex and received an RMA, package the 
Component (preferably using the original packing material) and send 
tnePomponent postage paid to the address given you by the-Bnulex 
representative. ‘The sender must algo insure the package. 


5.3 FAULT ISOLATION PROCEDURE 


‘his fault isolation procedure is provided in flowchart format. The 
procedure is based on the self-diagnostics incorporated into the 
Pho, The procedure is designed to be used if the product's self- 
diagnostic fails or if many errors are flagged by the subsysten 
Giting normal operation. Ié neither of these events happens, it is 
hot necessary to follow these procedures. 


the Pault Isolation Chart is shown in Pigure 5-1. The chart symbols 
are defined in Table 5-1. 


I the fault isolation procedure indicates that a component needs to 


be returned to Enulex, see subsection 5.2 for instructions on how to 
do 80. 


‘rable 5-1. Plow Chart Symbol Definitions 


Symbol Description 
Cc Start point, ending pont 
<> Decision, go shee 


r QO ‘connector, go to same-numbered symbol on another sh 


‘according with YES of NO. 


Process. 
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Figure 5-1. Fault Isolation Chart (sheet 1 of 2) 
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Pigure 5-1. Fault Isolation Chart (Sheet 2 of 2) 
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5.4 POER-UP SELP-DIAGNOSTIC 


The DNO2 executes an extensive self-diagnostic to ensure that the 
disk controller is in good working order. The self-diagnostic is 
divided into several parts. Table 5-2 lists the tests in the order 
in which they are performed, 


‘The first two tests are executed immediately after power-up, a reset, 
a bus INIT, or a write to the IP register (base address). The other 
tests are executed as the controller interacts with the NSCP 
initialization routine. If the DM02 fails any of the tests, it posts 
an MSCP fatal error code in the low-byte of the SA register’ (base 
address plus 2) and turns on three LEDs which are located on the 
outside edge of the PHB. The MSCP fatal error codes used by the DMO2 
are listed in Table 5-3. Note that some fatal errors may not allow 
access to the SA register fron the console. 


To help determine the location of the problem, the operator can 
Select a special diagnostic mode that causes the LEDs to display an 
error code. To enable this diagnostic mode, place the CPU halt 
switch in the ON position and set DHO2 switch SH2-1 ON (1). After 
setting SW2-1 ON, the host computer must be powered down of DHO2 
switch SW1-1 must be toggled (turned ON and then OFF) to cause the 
M02 to again perform its self-test, 


Upon encountering an error, the host microprocessor halts and the 
LEDs display an error code. The error codes are listed and described 
in Table 5~2, 


JE the DH02 completes the diagnostic mode without errors, all th 
LEDs are OFF. Set switch SW2-1 in the OFF pouition and reset the 
DMO2 controller before using. 


Table 5-2. LED Error Codes 


LED 

ae th Error Description 

© 0 1 | cpu chip Test failea 

0 1 © | Ward Disk Formatter Chip Test or 
Floppy Formatter Chip Test failed 

1 0 0 | Controtler idle, waiting for 
initialization 

0 1 1 | Butter Controller or External Memory 
Test failed 

1 0 1 | HAC Test failed 

1 1 0 | Emulation PROM Checksum Test failed 

0 0 0 | Set£-Diagnostic complete without 
errors 
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5.5 FATAL ERROR CODES 


If the DMO2 detects a fatal error during operation, all three LEDs 
dre illuminated and an error code is posted in the low-byte of the SA 
Tegister {base address plus 2). Table 5-3 lists the MSCP fatal error 
codes used by the DMO2. 


gable 5-3. MSCP Fatal Error Codes used by the DNO2 


octal | Hex Description 
code | Code 

0 0 No information in message packet. 

1 2 Possible parity or timeout error when the 
DMO2 attempted to read data from a message 
packet. 

2 2 Possible parity or timeout error when the 
DNO2 attempted to write data to a message 
packet. 

4 4 M02 diagnostic self-test indicated a 


controller RAM error. 


5 5 M02 diagnostic self-test indicated a 
firmware checksun error. 


6 6 Possible parity or timeout error when the 
DMO2 attempted to read an envelope address 
from a command ring. 


7 7 Possible parity or timeout error when the 
pMO2 attempted to write an envelope address 
to a conmand ring. 


i 9 Host did not communicate with DMO2 within th 
time frame established while bringing the 
controller online. 


12 a operating system sent more conmands to the 
pMO2 than the controller can accept. ai 
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Table 5-3. MSCP Fatal Error Codes used by the DxO2 


(continued) 

octai | Hex Description 

Code | code 

13 B Controller unable to perform DMA transfer 
operation correctly. 

a4 ¢ M02 diagnostic self-test indicated 
controller fatal error. 

16 2 ‘The MSCP connection identifier is invalid. 

23 13 An error occurred during the SCP 
initialization sequence. 


Table 5-4 lists the error codes for any vendor unique fatal error 
messages may appear during DM02 operation, 


Table 5-4. Vendor Unique Error Codes 


octar | Hex Description 

Code |} Code 

00 40 Drive not ready 

201 41 NOVRAM checksum error 
102 42 NOVRAM capacity exceeded 
103 43 RCT Write error 

105 45 Format error 

106 46 Drive write protected 
107 a7 FC? Write error 

an 49 Seck timeout 
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Section 6 
DEVICE REGISTERS and PROGRAMMING 


6.1 OVERVIEW 


This section contains an overview of the DM02 device registers that 
are accessible to the LSI~11 bus and that are used to monitor and 
control the DN02 Disk Controller. The registers are functionally 
compatible with DEC implementations of MSCP controllers. 


‘The following table outlines the contents of this section. 


Subsection Title 
6.2 Overview of MSCP Subsystem 
6.3 Programming 
6.4 Registers 
65 NOVRAM Conmands 
6.6 Bootstrap Command 
6.7 Firmware Formatting Command 


6.2 OVERVIEW OF MSCP SUBSYSTEM 


Mags Storage Control Protocol (MSCP) is the protocol used by a family 
Of mass storage controllers and devices designed and built by Digital 
Equipment Corporation. MSCP allows a host system to be connected to 
subsystems with a variety of capacities and geonetrics. ‘This 
flexibility is possible because MSCP defines data locations in terns 
of sequential, logical blocks, not in terms of a phyoical description 
of the data's location (i.e., cylinder, track, and sector). ‘This 
schene gives the HSCP subsystem the responsibility for converting 
MSCP logical block numbers into physical addresses that the 
peripheral device can understand, 


‘This technique hao several implications. First, the MSCP subsystem 
must have detailed knowledge of the peripheral's capacity, geometry, 
and status. Second, the ability to make the translation between 
logical and physical addresses implies considerable intelligence on 
the part of the subsystem. Finally, the host is relieved of 
responsibility for error detection and correction because its 
knowledge of the media is insufficient to allow error control to be 
done efficiently. 


There are several advantages to this type of architecture. First, it 
Provides the host with an "error free" media. Second, it provides 
for exceptional operating system software portability because, with 
the exception of capacity, the characteristics of all MSCP subsystens 
are the sane from the opefating system's point of view. 
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In terms of implenentation, this protocol requires a high degree of 
jReeiiigence on the part of the subsysten. Esentially, this 
intelligence is a process that runs on a microprocessor and is 
intel goto ae an HSCP controller. The MSCP controller has ali of 
the responsibilities outlined above. 


The host computer runs corresponding software processes which take 
The host compe operating syaten, convert then into ¥SCP comands, and 
calle from Cpulting conmand to be transferred to the HSCP controller 


In suanary, an SCP subsysten is characterized by an intel Légene 

In gunnery toc provides the host with the view of 3 perfect meats. 
controller thee cracterized by host independence from a specific busy 
controller, or device type, 


for nore information about NSCP subsystems, sce subsections 3.2) 3.3 


and 3.4, 


6.3 PROGRAMMING 

A complete description of HSCP connands and the corresponding crotuy 
Aegponces which the DXO2 Disk Controller posts iz beyond rhe veaPe of 
roaponges wich Comprehensive description of HSCP may be ordered fron 
this paneettware Distribution Center, Order Adninistration/ 

pes ceasing, 20 Forbes Rd., Northboro, Massachusetts 01532. 


¢ UDASO Progrannor's Documentation Kit (QP905-G2). Thio kit 
consists of the following three software manuals: 


= NSCP Banic Disk Function Manual (AA-L619A-Tk) 


= Storage System Diagnostic and Utilities Protocol (AA- 
L260A~TR) 


storage System UNIBUS Port Description (AA~L621A-7K) 
he bM02 Disk Controller executes the Minimal Disk Subset of MSCP 
Commands. 
6.3.1 MSCP COMMAND SUPPORT 
No currently available ¥SCP Controller supports the entire range or 


Mec erensnis. The following subsections describe the extent oF HSCP 
command support by the DNO2. 
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6.3.1.1 Minimal Disk subset 


‘The DMO2 Disk Controller supports the entire minimal disk subset of 
MSCP commands. 


6.3.1.2 Diagnostic and Utility Protocol (DUP) 


‘The DMO2 Disk Controller does not support any of the DUP commands or 
maintenance read/write conmands. ‘Therefore, the DHO2 is not 
compatible with DEC diagnostics that use the MSCP DUP commands. 


6.4 REGISTERS 


During normal operation, the DM02 Disk Controller is controlled and 
monitored using the command and status packets that are exchanged by 
the Class Driver (host) and the MSCP Controller. The DM02 has two 
16-bit registers in the LSI-11 Bus I/O page that are used primarily 
to initialize the subsystem. During normal operation, the registers 
are used only to initiate polling or to reset the subsystem. These 
registers are always read as words. The register pair begins on a 
longword boundary. ‘Table 6-1 lists the octal and hexadecimal values 
for the Initialization and Polling (IP) register (base address) and 
the Statue and Address (SA) register (base address plus 2) supported 
yy the DNO2. 


The IP register (base address) has two functions as detailed below: 


© When written with any value, it causes a hard initialization 
of the MSCP Controller. 


© When read while the port is operating, it causes the 
controller to initiate polling. 


‘The SA register (base address plus 2) hao four functions as listed 
below: 


© when read by the host during initialization, it communicates 
data and error information relating to the initialization 
process. 


© hen weitten by the host during initialization, it 
communicates certain host-specific parameters to the port. 


© then read by the host during normal operation, it 
communicates status information including port and 
controller-detected fatal errors. 


© When zeroed by the host during either initialization or 
normal operation, it signals the port that the host has 
successfully completed a bus adapter purge in response to a 
port-initiated purge request. 
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the detailed operation of these registers is discussed in the Storage 
System UNIBUS Port Description (AA- 


referenced in subsection 6.3. 


from IP and SA are permissible; tl 


L621A-TK) available from DEC as 
‘that only word transfers to and 
ne behavior of byte transfers is 


undef ined, 
Table 6-1. DMO2 IP and SA Registers 
Register | Octal Hexadecimal 
IP 772150 20001468 
SA 772152 20001460 
IP 772154 2000146¢ 
sh 772156 20001466 
1P 760334 200000DC 
SA 760336 200000DE 
= 
1P 760340, 200000E0 
SA 760342 20000082 
IP 760344 20000084 
SA 760346 20000086 
1p 760350 20000088 
SA 760352 2000000 
IP 760354 200000EC 
sh 760356 200000EE 
IP 760360 200000F0 
SA 760362 20000082 
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6.5 NOVRAM COMMANDS 


The DMO2 allows the user to specify media geometry for the ESDI disk 
drives that it supports. ‘The geometry data is stored in a 
Nonvolatile Random Access Menory (NOVRAK) on the DM02, When used 
with the DM02, the NOVRAM can store configurations for two physical 
ESDI disk drives and two SA4S0 floppy drives, In addition, the DHO2 
NOVRAM is capable of splitting each hard disk into two logical units. 
Under RP-11 and MicroVHS, the DM02 supports a maximun of six logical 
drives; under RSX-11-N, RSX-11-M-PLUS, and PSTS/E, the DMO2 supports 
a maximun of four logical drives. 


‘The NOVRAM is programmed while the DMO2 is installed by loading the 
drive geometry parameters into the host computer's memory and by 
executing a command sequence that causes the DO2 to read those 
Parameters. Both operations can be performed manually by using the 
CPU console (or a console enulator such as ODT), or automatically by 
using a special utility, Emulex provides utilities for MicroVAX, 
PDP-11, and LSI~11 processors: the MicroVAX MSCP Disk Pormatter 
Program (FVD32M) and the Emulex LSI/PDP MSCP Formatter Program 
(QXMX8B). See subsection 1.4.1, Subsystem Options, for ordering 
information, 


‘The following subsections describe the geometry parameters that are 
required, their format, and the conmand sequence that causes the 
Parameters to be stored in the NOVRAM, 


6.5.1 DRIVE GEOMETRY PARAMETERS 


‘The pMO2 NOVRAM defines a maxinun of four physical drive 
configurations and uses a separate parameter information block to 
define each drive configuration type. Bach block contains the 16 
words that define the drive parameters, Pigure 6-1 shows the format 
Of the parameters and lists then. Enulex recommends that you 
document the parameters you select for your drive types using the 
Drive Configuration Parameter Block Worksheet in Figure 6-1, 


The blocks are placed anywhere in the first 64K of memory and must be 
contiguous. The first word of the parameter block can be stored at 
any even address. The addresses of subsequent words and paraneter 
blocks are contiguous and numerically higher. Note that for MicroVAX 
II systems, the first word must be located at 0 (see subsection 
6.5.2, Loading the NOVRAM). 


‘The parameter block at the lowest numerical address defines the first 
drive connected to the DM02. If a second arive is configured exactly 
as the first drive, that first parameter block can define both 
drives. If a second drive is configured differently, a second 
parameter block must be defined. If you are using the console 
emulator, be sure that the memory location following the last word in 
the last’ parameter block contains 0. 
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word | Parameter type 1 | type 2 | type 3 | type 4 
2 | Number of Units 
of this Type 
2 | type Code 


3 | Starting Head 
Offset 


4 | Nunber of Sectors 
per Track 


5 | Number of Heads 


6 | Number of Cylinders| ia 


7 | tunbor of Spare 7 
Sectors’ per track 


8 | Number of 
Alternate Cylinders} 


9 | configuration Bits 
10 | split Code 


11 | Removable Media 
Plag 


12 | Gap 0 Parameter 


13 | Gap 1 Parameter 


14 | Gap 2 Parameter 


15 | cylinder Offset or 
Step Pulse 


16 | Spiral offset 


Figure 6~ 


|. Drive Configuration Parameter Worksheet 
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Number of Units of this Type (1) 
This word specifies the number of physical disk drives that this 
Parameter block defines. This number cannot be larger than 2. 
if this word is 0, then words 2 through 16 are ignored, 

Type Code (2) 


This word indicates the type drive supported by the DMO2. ‘The 
valid range is 1 through 5 with values assigned as follows: 


type | Description 


1 | spr 


2 | Single-sided, double-density floppy, RX50-compatible, pack 
transition not supported 


3 | Double-sided, double-density floppy, not compatible with 
the RX50, pack transition not supported 


4 | Single-sided, double-denaity floppy, RXS0-compatible, pack 
transition supported 


5 | Double-sided, double-density floppy, not compatible with 
the RX50, pack transition supported 


Starting Head Offset (3) 


For type 1 drives, this word specifies the physical drive head 
that is to be used as the first head of the second logical drive. 
Tis field has meaning only if a Split Code 2 or 3 (word 10) is 
Specified. The valid range is fron 0 through 63. if a Split 
Code 0 or 1 is selected, this word must be 0. 


‘This word is only used for type 1. 


Number of Sectors per Track (4) 


For type 1 drives, this word specifies the number of logical 
sectors per physical track, Spare sectors are not included in 
this number (but are specified in word 7). The valid range ic 
from 1 through 255. See Appendix D for recommended parameters 
for certified drives. 


This word is only used for type 1. 
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Number of Heads (5) 


ror type 1 drives, this word specifies the number of data heads 
per physical drive. The valid cange is from 1 through 63. 


‘his word is only used for type 1+ 


Number of Cylinders (6) 


ror type 1 drives, this word specifies the nunber of logical 
Eyluribee per physical drive, Spare cylinder are not, included 
SOURS nunbec (but are specified in word 8), The valid range is 
Piom'1 through 4095. If you ace entering this value under a 
from t oimmulator, be sure to subtract one cylinder from the total 
saek size to preserve the defect list on the drive, 


‘this word is only used for type 1. 


Nuaber of Spare Sectors per Track (7) 


For type 1 drives, this word specifies the number of spare: 

For type Coetved per track. This nunber plus the nunber of 
{eGical sectoro per track (word 4) equals the total nunber of 
pojeieal sectors per track. The valid range is 0 or 1. | Tf 0 46 
pryeifiea, no spare cectors are reserved. Emulex reconmends 
arrest of i for MSCP implementation of the replace block conmand. 


‘mnie word is only used for type 1. 


Number of Alternate Cylinders (8) 


For type 1 drives, this word specifies the number of spare 
Cylinders per physical drive. This number plus the number of 
{Ugical eyiinders (word 6) equals the total number of physicat 
Ylindersy ‘me valid range is fron 0 through 15. At least one 
Giihoer must be specified as an alternate for MSCP 
Giblementation of the replace block command. | (If spare sectors 
inplevecifiea, the sector replacenent algorithm needs one track 
for working space.) 


Tf Split Code 1 is used, you must specify twice the normal nunber 
Uf SPternate cylinders because they are divided evenly between 
hevtuc logical drives. A minimum of 2 alternate cylinders must 
pe’ specified if block replacement is to function with a cylinder 
split. 


‘ghia word is only used for type 1. 
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Configuration Bits (9) 


For type 1 drives, this word defines some additional 
configuration parameters of the drive, The valid range is from 0 
through 15. This word uses 4 bite in'a 6-bit field that is 
defined as follows: 


Bit 0: This bit is 0 if the drive is hard sectored and 1 if the 
drive is soft sectored. 


Bit 1: This bit specifies whether or not the drive can perform 
early or late data strobe operations. The valid range for this 
bit is 0 or 1. If this bit is 0, the drive cannot perform early 
or late data strobe operations. ‘If this bit is 1, the drive is 
capable of performing early or late data strobe operations, 


Bit 2: ‘This bit specifies whether or not the drive is capable of 
head offset operations. The valid range for this bit is 0 or 1, 
If this bit is 0, the drive cannot perform head offset 
operations. If this bit is 1, the drive is capable of performing 
head offset operations, 


Bit 3: This bit specifies whether or not the drive negates the 
Conmand Complete signal during a head select operation. ‘The 
valid range for this bit is 0 or 1. If this bit is 0, the 
Command Complete signal remains on during a head select. If this 
bit 19 1, the Command Complete signal is negated during a head 
select. 


This word is only used for type 1. 


Split Code (10) 


For type 1 drives, this word allows the drive(s) defined by this 
Parameter block to be split into two logical disk units (two 
each, if more than one drive is defined by this block). ‘The 
split codes are: 


Code 0: No split. 


Code 1: The cylinders are divided between the two logical 
drives. A starting cylinder offset value (word 15) specifies the 
first cylinder of the second logical drive. 


Code 2: ‘The drives data heads are divided between the two 
logical drives. A starting head offset value (word 3) specifies 
the first head of the second logical drive, If you select a head 
split code on a drive with both fixed and removable media, the 
removable media may be configured as logical unit nunber (LUN) 0 
and the fixed media as LUN 1. 
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Code 3: Identical to Code 2 except the logical assignments for 
the physical drives are reversed, Reverse head split codes also 
divide the drive by data heads, but assign the lower numbered 
heads to drive 2 and the higher numbered heads to drive 1. 


By using Codes 2 and 3, you can partition drives that use both 
fixed and renovable media so that either the fixed media or 
removable media is the lower logical unit number. 


‘he D¥02"'s seek-ordering and overlapped seek processing 
capabilities are not effective when both logicals of a split 
pnysical drive are active. Therefore, we do not, recommend using 
Riis option unless necessary to allow for convenient file backup 
and restoration. 


For more information on split codes, see subsection 3.4.2.1, 
‘This word is only used for type 1. 


Removable Media (11) 


ror type 1 drives, this word indicates whether the disk media 19 
fixed of renovable. If you are defining 1 physical/logical 
drive, this word uses a l-bit field and valid values are 0 and 1 
Where ’0 indicates fixed media and 1 indicates removable media 


If you are defining a drive with a logical split, this word uses 
a 2-bit field and the valid range ie 0 though 3: 


Parameter Bit Def inition 
Word Value 


LUN 0 and LUN 1 are both fixed. 
LUN 0 is removable, LUN 1 is fixed. 
LUN 0 is fixed, LUN 1 is removable. 
LUN 0 and LUN 1 are both removable, 


‘This word is only used for type 1. 


Gap 


For type 1 drives, this word (in conjunction with words 13 and 
14) specifies the recording format for each sector on the drive. 
he only valid values are contained in Appendix D, Disk Drive 
Configuration Parameters. ‘These values are factory parameters 
Gnd are the only values to be used with Enulex certified drives. 
{fvany of these factory parameters are altered, the DM02 may not 
support the disk drive. 


‘This word is only used for type 1. 
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Gap 1 Parameter (13) 


For type 1 drives, this word (in conjunction with words 12 and 
14) specifies the recording format for each sector on the drive. 
‘Te only valid values are contained in Appendix D, Disk Drive 
Configuration Parameters. These values are factory paraneters 
and are the only values to be used with Emulex certified drives. 
If any of these factory parameters are altered, the DMO2 may not 
support the disk drive, 


This word is only used for type 1. 


Gap 2 Parameter (14) 


For type 1 drives, this word (in conjunction with words 12 
and 13) specifies’ the recording format for each sector on the 
drive. The only valid values are contained in Appendix D, 
Disk Drive Configuration Parancters. ‘These values are 
factory parancters and are the only values to be used with 
Enulex certified drives, If any of these factory parancters 
are altered, the DNO2 may not support the disk drive. 


‘This word is only used for type 1. 


Cylinder Offset or Step Pulse for Floppy Driven (15) 


For type 1 drives, this word specifies the physical cylinder 
that is to be used as the first cylinder of the second 
logical drive. This field has meaning only if a Split Code 1 
(word 10) is specified, If a Split Code 0, 2, or 3 is 
selected, this word must be 0. 


For floppy drive types 2 and 3, bits 0 and 1 of this word are 
used to specify one of these head stepping codes: 


Stepping 
Timing 
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Spiral Offset (16) 


For type 1 drives, this word specifies the number of sectors 
by which sector 0 is offset from sector 0 of the previous 
track. Offsetting sector 0 from one track to the next is a 
technique that is used to reduce latency when performing 
write or read operations that cross a track boundary. When 
the drive is formatted, sector 0 of a track is offset a 
Certain nunber of sectors from the position of sector 0 on 
the previous track. When this is done, spiral write and read 
operations are more efficient because the drive has time to 
eek Erom track to track before encountering sector 0. 


‘he valid range is from 0 through 15. See Appendix D for 
recommended parameters for certified drives. 


vais word is only used for type 1. 
6.5.2 LOADING THE NOVRAK 
A special sequence of conmands causes the DHO2 to load the parameter 
blocks fron menory into the NOVRAM, The process uses the 
Initialization and Polling (IP) register (DN02 base address) and the 
Status and Address (SA) register (base address plus 2). See section 
6.4 for register octal and hexadecimal notation. 


go load the NOVRAM on a MicroVAX 11, you must first prepare the 
system for DMA transfer operations: 


1. Apply power to the system ond initialize the LSI-21 bus by 
Gepositing 0 in internal menory register 37. If you have a 
fuhning systen, you AMUSE being it down before executing this 
step. 

>>9D/I 37 O<eeturn> 

2, Enable external access to local menory by loading 2036 into 
the Interprocessor Conmunicationa Register (ICR) at address 
2000184036: 

>99b/P/M 20001840 20<return> 


3. Set the map register for the first page in memory to 0 by 
depositing 800000006 in map register 200860001) 


>>>b/P/t 20088000 80000000<return> 


4. Proceed to step 1 of the NOVRAM conmand sequence. Be sure 
to store the NOVRAM parameters at memory location 0. 
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To load the NovRAK: 


1. 


LA 


Initialize the DMO2 by writing any value into the IP 
register (base address). The DM02 performs its self-test 
and begins the initialization dialog. 


Register | Octal | Hexadecimal 


iP: Write | 000001 0001 


‘The DMO2 indicates that initialization step 1 has begun by 
setting bit 11 in the SA register (base aadress plus 2). 
The host must poll the register for this value (no interrupt 
is generated), Bit 8 should also be set. If 22-bit 
addressing is enabled, bit 9 will be set. 


Register | Octal | Hexadecimal | Addressing 


004400 
005400 


SAr Read 0900 


B00 


When the controller indicates that step 1 of the 
initialization dialog is begun, load the SA register (base 
address plus 2) with the "special initialization code:" 


1e-Bit 
2a-Bit 


Register | octal | Hexadecimal 


SA: weite | 030003, 3003 


The controller acknowledges the initialization code with: 
00400. 


Hegister | Octal | Hexadecimal 


sa: Read | 000400 0100 


Write the Define Unit Geometry conmand into the SA register 
(base address plus 2): 


Register | octal | Hexadecimal 


SA: Write [041000 4200 


The DMO2 finishes its self-test (about two seconds) before 
acknowledging with: 


Register | Octal | Hexadecimal 


si 


Read | 001011 0209 


You must wait until the DMO2 acknowledges before proceeding. 
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7. Write the 16-bit memory address of the first word of the 
first parameter block into the SA register (base address 
plus 2)., If you are using a PDP-11 based system, Emulex 
Piconmends weiting the first word at memory address 1000. 
Ufcyou are voing a MicroVAX II, be sure to write the first 
word at menory address 0 (because of menory mapping). 


ror example, if you loaded the first word of the first 
parameter block at menory address 001000: 


Register | Octal | Hexadecimal 


Sai write | 001000 0200 


8. ‘The DNO2 begins loading the paraneter blocks. Word 17 of 
the last paraneter block must be 0 to indicate that there is 
the jore data (Word 17 would be the first word of the next 
parameter block, if there was another). 


‘After the DM02 has stored the parameter data in the NOVRAH, 
TE reads the data from the NOVRAM and computes a one-byte 
theckeun. ‘Tt places the checksum in the SA register (base 
Sudress plus 2). The host knows that the checksun 1s 
available when bit 09 of SA register (base address plus 2) 
is clear (0). 


1€ the DMO2 sets SA register (base address plus 2) bit 15 
ifter st cleacs bit 09, an error has occurred. ‘The low byte 
contains the error code, 


Error 
Code Description 
101g 4116 | Checksum error (NOVRAM 
may be bad) 
102g 426 ~—-|‘NOVRAM capacity exceeded 


(too many parameters) 


6.6 BOOTSTRAP COKMAND 


to allow the system to be easily bootstrapped from peripherals 
detached to the DNO2 Disk Controller, Emulex has incorporated a 
Sobestrap Command into the controller. This feature is not part, of 
the standard MSCP conmand set nor ic it supported on the MicrovAk or 
on systems using an 11/73B CPU module. 


The Bootstrap Command can be issued fron the console after the syste 
Te powered upy or it may be incorporated into a firmware routing Frat 
1S power es ka Bootstrap ROM. (The ROM would not be located on the 
uo? PNB, but on some other module in the systen.) The Bootstrap 
Coomand causes the DMOZ to load the first logical block from the 
sereetea peripheral into host memory starting at location 00000- 
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To issue the Bootstrap Command to the DMO2: 


1. 


Initialize the DM02 by writing any value into the IP 
register (base address). The DM02 performs self-test and 
begins the initialization dialog. 


Register | Octal 


write | 000001 


1 


‘The DMO2 indicates that initialization step 1 has begun by 
setting bit 11 in the SA register (base address plus 2). 
The host must poll the register for this value (no interrupt 
ig generated), Bit 8 should also be set. If 22-bit 
addressing is enabled, bit 9 will be set. 


Register Addressing 


SA: Read | 0044000 


005400 


22-Bit 
When the controller indicates that step 1 of the 
initialization dialog is begun, load the SA register (base 
address plus 2) with the "special initialization code:* 


Register | Octal 


SA: Write] 030003 


The controller acknowledges the initialization code with 
00400, 


Register | Octal 


SA: Read | 000400 
Load the SA register (base address plus 2) with 04000ng or 
400ni6, where n is the MSCP logical unit number of the unit 
to bootstrap from. In this example, the unit is 0. 


Register | octal 


SA: Write] 040000 


Read the contents of the SA register (base address plus 2). 
When the SA register contains zero, go to step 7. 


Register | octal 


sa: Read | 0000000 
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7. Re-initialize the DM02 by writing any value into the IP 
register (base address). 


Register | Octal 


rp: Weite | 00001 


8. Load CPU register RO with the MSCP unit number of the unit 
to bootetrap from. In this example, the unit is 0. 


Register | Octal 


RO: write | 00000 


Load CPU register Rl with the base address of the DMO2, In 
this example, the DN02 is at the standard base address. 


Register | Octal 


Ri: Write [772150 


10. Load the Processor Status Word (PSH) register with 340. The 
Psw register is 777776 for 18-bit systens and 1777776 for 
22-bit systems. 


Register | Octal 


RS: Write | 340 


11. Load CPU register R7 with 0. 


Register | Octal 


RI: Write | 0 


12. At the console enulator prompt, enter P to begii 


ep 
6.7 PORMAT DRIVE COMMAND 


the DMO2 alco has the ability to format the disk drives attached to 
qt. This format operation is performed autononously by the DMO2 in 
Tesponse toa special initialization command. The process uses the 
IP register (base address) and SA register (base address plus 2). 
Refer to subsection 6.4 £or octal and hexadecimal notation, 
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To initiate the format operation, use the following procedure: 


ay 


Initialize the DM02 by writing any value into the IP 
register (base address). ‘The DMO2 performs self-test and 
begins the initialization dialog. 


Register | octal | Hexadecimal 

IP: write | 000001 001 
The DMO2 indicates that initialization step 1 has begun by 
Setting bit 11 in the SA register (base address plus 2). 
The host must poll the register for this value (no interrupt 


is generated), Bit 8 should also be set, If 22-bit 
addressing is enabled, bit 9 will be set, 


register | octal | uexadectnal | Addreesing 


SA: Read 1B-Bit 


22a-pit 


004400 0900 
005400 B00 


When the controller indicates that step 1 of the 
initialization dialog is begun, load the SA register (base 
addreas plus 2) with the "special initialization code:" 


Register | Octal | Hexadecimal 


SA: Write | 030003 3003, 


‘The controller acknowledges the initialization code with 
00400. 


Register | Octal | Hexadecimal 


SA: Read | 000400 0100 


Weite the Format Unit command into the SA register (base 
address plus 2): 


Register | Octal | Hexadecimal 


SA: Write | 0420nn 440n 


where n is the number of the logical unit to be formatted. 
Valid values for a maximun of 11 logical drives are 0-133 
and 0-Blg. If the logical drive is supported by an 
alternate DM02 controller, add the unit offset specified by 
switches SW1-2 through Swi-4. 
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‘The DMO2 acknowledges the command with: 


Register | Octal | Hexadecimal 


‘SA: Read | 001000 0200 


Write the 16-bit volume serial number into the SA register 
(base address plus 2). ‘This number may be any value from 1 


to 177777g (PFFF6)+ 


Register | Octal | Hexadecimal 


Sh: Weite| 000001 0001 


‘he DM02 acknowledges the serial number with: 


Register | Octal | Hexadecimal 


SA: Read | 002000 0400 


Write the format parameter word into the SA register (base 
address plus 2). (The format parameter word io not defined 
and is reserved for future use. Write all zeros into the 

Tegister.) ‘The DMO2 begins formatting the selected drive. 


Register | Octal | Hexadecimal 


SA: Write | 000000 0000 


10. Poll the SA register (base addreso plus 2) until the DHO2 
Clears SA bit 10 to indicate that the format operation 
Concluded. I£ the operation was not successful, the DMOZ 
Sets bit 15 in the SA register (base address plus 2). The 
low-byte of the register contains the error code 

Error Code description 
Octal "Hex 
004 04 RAM error 
005 (05 Firmware checksun error 
01d 0c Self-test fatal error 
10040 Drive not ready 
Yo. 42 NOVRAM checksun error 
102042 NOVRAK capacity exceeded 
10343 RCT Write error 
10545 Format error 
106 46 Drive write protected 
io7 47 FC? Write error 
in 49 Seck timeout 
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PUNCTIONAL DESCRIPTION 


7.1 OVERVIEW 


This section contains a description of the DMO2 Disk Controller's 
architecture. 


7.2 DMO2 DISK CONTROLLER ARCHITECTURE 


The DNO2 is a microprocessor-based emulating disk controller that is 
contained on a single dual-wide PO@A. ‘The DMO2's major functional 
blocks are shown in Figure 7-1, The disk controller is organized 
around the eight-bit 8031 microprocessor. The board has an eight~bit 
internal data bus with 16-bit addressing capability. The Hlost 
Adapter Controller (HAC), the Hard Disk Formatter Controller, the 
Floppy Disk Formatter Controller, and the Buffer Controller are 
addressed as memory (menory-mapped 1/0). 


The 8031's primary task is to decode and implement commands from the 
host. At command completion, the microprocessor is also responsible 
for generating status and transmitting it to the host. A large part 
of the microprocessor's job while performing those duties involves 
setting up the Host Adapter Controller and the Buffer Controller for 
the large data transfers that are their specialties, 


‘The DMO2 uses a 27256 erasable programmable read-only memory (EPROM), 
which contains the control program, and 32K bytes of random access 
menory (RAM), which is used for data buffering and working storage. 


‘The LSI-11 bus interface contains 22 lines. Sixteen of the lines are 
multiplexed for both address and data; six are used for only address. 
‘The Host Adapter Controller is used for programmed 1/0, CPU 
interrupts, and DMA data transfers. The microprocessor responds to 
all progranmed 1/0 and carries out the I/O functions required for the 
addressed disk controller register. The Host Adapter Controller has 
automatic LSI-11 bus address generation capability that, in 
conjunction with a byte counter, allows the interface to conduct 
USI-11 bus DMA transfers without direct microprocessor intervention 
after the interface is set up for a transfer. This automatic DMA 
capability is used with the DM02 Buffer Controller to transfer large 
blocks of data directly between host memory and the DNO2's RAM. 
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M02 Disk Controller Architecture 


‘he Buffer Controller is implemented on a single chip. This multi- 
channel DMA is responsible for moving large blocks of data between 
the 32k RAM buffer and the ESDI and SA450 interfaces, and between the 
Lgi-il bus interface and the 32K RAM buffer. After being set up for 
‘on operation by the microprocessor, either interface requests DMA 
Service from the Buffer Controller by driving an individual request 
Signal active, The transfer then proceeds without direct 
intervention by the microprocessor. This allows high-speed data 
transfers to occur while the microprocessor is focused on other 
processes, 


Figure 7-1. DH02 Block Diagram 
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Section 8 
INTERFACES: 


8.1 OVERVIEW 


This section describes the interfaces that the DM02 Disk Controller 
incorporates. It includes information on the DN02 implementation of 
SHD interface electrical and mechanical requirements. Excluding this 
overview, the section is divided into the following subsections. 


Subsection | Title 


DMO2 LSI-11 Bus Interface 
DMO2 ESDI Drive Interface 
DMO2 SA45O Drive Interface 


8 
a 
8 


8.2 LSI-11 BUS INTERFACE 


‘The LSI~11 bus between the CPU and the DMO2 Disk Controller contains 
42 bidirectional signal lines and two unidirectional signal lines on 
connectors A and B, and two unidirectional signal lines on connector 
C. LSI-11 bus interface pin assignments are listed and described in 
Figure 6-1, These signal lines provide the means by which the CPU 
and the DM02 Disk Controller communicate with each other. 


The LSI~11 bus interface is used for progranmed 1/0, CPU interrupts, 
and DMA data transfer operations, Addresses, data, and control 
information are sent along these signal lines, some of which contain 
time-multiplexed information. The LSI-11 bus interface lines are 
grouped in the following categorics: 


*  Wenty-two Data/Address Lines <BDALOO:BDAL21> The four 
Data/Address lines which carry the most significant bits 
(usB) are lines BDAL21:BDAL18. They are used for addressing 
only and do not carry data. Lines BDALI7 and BDALIG reflect 
the parity status of the 16-bit data word during a Write or 
Read Data Transfer operation via the LSI-11 bus cycle. 


© Six Data Transfer Control Lines BBS7, BDIN, BDOUT, BRPLY, 
BSYNC, and BHTBT, 


© Six Direct Memory Access (DMA) Control Lines BDMR, BSACK, 
BDNGI, and BONGO (the last two are on both connectors A and 
c). 


© Seven Interrupt Control Lines BEVNT, BIAKI, BIAKO, BIRQ4, 
BIRQS, BIRQ6, and BIRQ7. 


* Five System Control Lines BDCOK, BHALT, BINIT, BPOK, and 
BREF. 


Interfaces 8-2 


LSI-11 Bus Interface 


8-2 


SIDE 2 SIDE 1 
esd TA BOGOR, 
[pel BPoK 
[oI C_[— SALE 
DT apacia 
BORE [BDA 
[-apatos——1-F—| eater | 
ae—et | 2 
BDALOS 1H fa 
etek 
ag | 
BOALOS T_T GND 2 
‘BDALOT TN_[_BSAK 8 
pe Penor 
SS —— 
apaLie——_S 
BpALIa———-T_| GND 4 
y [Csoatie w 3 
8 a 
& 
§ 
3 
——- lin 
| _BiROS Fd 
HD C-—BOALI 
— sc 
BOUT Tet 
BAPLY ca 
‘20m rm < 
asyne [exo & 
‘BwreT ra g 
BIRGE Tt 8 
[“aiaKt Oo cn Z 
BIAKO TN BOMR 8 
1P 
Tat 
1S 1 
T 
w 
v 
Figure 8-1. LSI-11 Bus Interface Connections 
Interfaces 


DMO2 ESDI DISK DRIVE INTERFACE 


8.2.1 INTERRUPT PRIORITY LEVEL 


‘The DMO2 is hardwired to issue both level 4 and level 5 interrupt 
requests. The level 4 request is necessary to allow compatibility 
wath either an LSI-11 or LSI-11/2 CPU, 


8.2.2 REGISTER ADDRESS 


‘The DMOZ Disk Controller has two registers visible to the LSI-11 bus. 
‘Their addresses are determined by DIP switches SW2-3 through SW2-5+ 
See Section 4 for detailed address and switch setting information. 


8.2.3 DMA OPERATIONS 


ALL b4A data transfer operations are performed under microprocessor 
control. When doing a Read Fron Memory operation, a check is made 
for memory parity of nonexistent memory (NXM) ertors; during Write 
operation a check is made for NXM errors, If an error is detected, 
an NSCP status error is returned. 


8.2.4 SCATTER/GATHER 


‘The DHO2 Disk Controller supports the MicroVAX I 1/0 technique of 
seatter-write operations and gather-read operations. 


8.3 DMO2 ESDI DISK DRIVE INTERFACE 


‘This subsection provides information on the DMO2 implementation 
of the Enhanced Small Device Interface (ESDI) interface. ‘The 
bNO2 controller's hard disk interface conforms to the ESDI 
Specification and supports the serial mode for magnetic disk 
drives. ‘The DM02 does not use the drive's defect list. 


‘The DMO2 Controller interfaces with disk drives via a 34-pin 
ontrol cable and a 20-pin data cable (for each disk drive), A 
34-pin male connector at reference designator J3 on the DMOZ 
Controller plugs directly into the ESDI disk drive control cable. 
‘The D402 Controller contains two 20-pin male connectors, one at 
reference designator Jl and one at reference designator J2. 


‘The M02 Controller can integrate up to a maximum of two disk 
Grives. Either 20-pin connector (reference designator J1 or J2) 
can plug directly into the data cable for the first disk drive. 
ff a second disk drive is configured, the unused 20-pin connector 
is plugged into the data cable for that disk drive, 
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‘me pin/signal assignnents for control signal intertace between 
ree page controller and an ESDI disk drive are shown in Figure 
el. 
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Figure 8-2. Control Pin/Signal Assignments at ESDI 
Disk Drive Interface (Connector 93) 
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DMO2 ESDI DISK DRIVE INTERFACE 


The pin/signal assignments for data signal interface between the DNO2 
Controller and an ESDI disk drive are shown in Figure 8-2. As 
indicated in Figure 8-2, lines 2, 5, 9, and 20 are not connected at 
the DNO2 data interface. Lines 5 and 9 are reserved for step mode 
implementation (according to the EDSI specification) and are not used 
with the DM02 serial mode implementation, The DH02 does not use 
lines 2 and 20 to report the sector and index positions from each 
drive, but uses the sector and index lines on the control cable tor 
the selected drive (see Pigure 8-1). 
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Figure 8-3. Data Pin/Signal Assignments at ESDI 
Disk Drive Interface (Connector J1 or J2) 
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pM02 SA450 Floppy Drive Interface 


8.4 DMO2 SA45O FLOPPY DRIVE INTERFACE 


he DMO2 Controller interfaces with each SA450 floppy drive via a 
Juepin cable fron a 34-pin ale connector at reference designator J4 
34-pin pH? POBA. Figure 8-4 shows the pin/signal asignnents for 
$haS0 signal interface between the DM02 Controller and an SA450 
itp diek drives ‘The SA450 ignal interface hay a maximum cable 
length of 10 feet. 
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Pront Panel Interface 


8.5 FRONT PANEL INTERFACE 


‘The DMO2 provides an interface that allows a remote control and 
status panel to be connected to the controller. The interface allows 
write-protect switches for each ESDI drive to be connected, and it 
Provides drivers for ready and write-protected status LEDs, and 
allows for write-protect status for two floppy drives. Note that the 
DNO2 only updates the floppy write-protect LEDs on a write operation 
to the floppy drives. 


The interface is implemented by using a four-wall, right-angle header 
(3H pact number 3591-5002) designated JS. The header has 10 pins. 
‘The function of each pin is described in Table 8-2. Figure 8-5 shows 
the pin-outs anda sample user interface. 


Table 8-1. Control and Status Interface Pin Function Description 


Pin Function Description 


1 | Grouna Controller Logic Ground 


2 | Not Connected 


3 | Hard Disk 1 Weite Protect | Ground this line to write 
Input Protect hard disk 1 
4 | ard Disk 1 Ready Status ‘This line sinks 24 mA when hard 
disk 1 is ready 
5 |Hard Disk 0 Write Protect | Ground this line to write 
Input Protect hard disk 0 
6 | tard Disk 0 Ready status This line sinks 24 mA when hard 


disk 0 is ready 


7 | Floppy Disk 1 Weite Protect | This line sinks 24 mA vhen floppy 
Status disk 1 is write protected 


8 | Not connected 


9 | Floppy Disk 0 Write Protect | This line sinks 24 mA when Floppy 
Status disk 0 is write protected 


10] +5 voc This line provides 5 VDC. This 1ine| 
is not current protected. 
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Appendix A 
AUTOCONFIGURE, CSR and VECTOR ADDRESSES 


Al OVERVIEW 


‘The following discussion presents the algorithm for assignment of 
floating addresses and vectors for all DEC operating systens. Bus 
addresses are discussed in subsection 3.3.2. 


‘A.2° DETERMINING THE CSR ADDRESS FOR USE WITH AUTOCONFIGURE 


‘The term Autoconfigure refers to a software utility that is run when 
the computer is bootstrapped. This utility finds ana identifies 1/0 
devices in the 1/0 page of systen menory. 


Sone devices (like the DM11) have fixed addresses reserved for them. 
Autoconfigure detects their presence by simply testing their standard 
address tor a response. Specifically, the control/status register 
(CSR) address, which is usually the first register of the block, ic 
tested, 


Addresses for those devices not assigned fixed numbers are selected 
from the floating CSR address space (760010 - 763776) of the Unibus 
input/output (1/0) page. This means that the presence or absence of 
floating devices will affect the agsignnent of addresses to other 
floating-address devices, Similarly, many devices have floating 
interrupt vector addresses. According to the DEC standard, vectors 
Rust be assigned in a specific sequence and the presence of one type 
ef device will affect the correct assignment of vectors for other 
devices. 


The CSR address for a floating-address device is selected according 
to the algorithm used during autoconfigure. The algorithm is used in 
conjunction with a Device Table, Table A-1. 


Eosentially, Autoconfigure checks each valid CSR address in the 
floating CSR address space for the presence of a device. 

Autoconf igure expects any devices installed in that space to be in 
the order specified by the Device Table. Also, the utility expects 
an eight-byte block to be reserved for each device that is not 
installed in the system. Fach empty block tells Autoconf igure to 
look at the next salid address for the next device on the list. 


When a device is cetected, a block of addresses is reserved for the 
device according to the nunber of registers it employs. The utility 
then looks at the rext CSR for that device type. If there is a 
Gevice there, it is assumed to be of the same type as the one before 
it and a block is :eserved for that device. If there is no response 
at the next addres:, that space is reserved to indicate that there 
are no more devices of that type. Then the utility checks the CSR 
address (at the aporopriate boundary) for the next device in the 
table, 
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Determining the CSR Address 
For Use With Autoconfigure 


Table A-1. SYSGEN Device Table 


fwumber of] Octal Number of | Octal 
rank | Device |Registers|Modulus| Rank | Device |Registers |Modulus 
a fou 4 zo | 17 | Reserved] 4 10 
2 | pula 8 20 | 18 | Rx112 4 10 
3 | pgur 4 Yo | 18 | Rx2i12 4 10 
3 | punt,puvan| 4 io | 18 | Rxvii2 4 x0 
5 | pupil 4 io | 18 | Rxvai2 4 10 
6 | uRia 4 zo | 19 | prii-w. 4 10 
7 | pueda 4 Yo | 20 | vrii-p? 4 10 
7 | DyRLL 4 zo | 22 | pypla 4 10 
a | pail 4 10 22 | ppvil 4 10 
a | pevia 4 io | 23 | 1sB12 4 10 
8 | pzsil 4 zo | 24 | davai 8 20 
8 | pz32 4 io | 25 | peuNAz 4 io 
9 | xucda 4 io | 26 | vpasoz 2 4 
10 | upPia 4 io | 27 | pur32 16 40 
ai | vav2a 4 yo | 26 | kusi 6 20 
a2 | vav31 8 20 | 29 | vs100 8 20 
13 | paR70 4 io | 30 | 161 2 4 
a4 | RLL12 4 ao | 32 | xavaa 8 20 
aq | Ruvia2 4 io | 32 | pavar 8 20 
35 | Lpati-K2 8 20 | 33 | puz32 16 40 
16 | Kw11-c 4 io | 34 | cP132 16 40 


1 pall-£ and DZll-P are treated as two DZlls. 


2 the first device of this type has a fixed address, Any extra 
devices have a fleating address. 


3 the first two devices of this type have a fixed address, Any 
extra devices have a floating address. 


In summary, there are four rules that pertain to the assignnent of 
device addresses in floating address space: 


1. Devices with floating addresses must be attached in the 


Order in'which they are listed in the Device Table, Table 
ale 
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Determining the Vector Address 
For Use With Autoconfigure 


‘The CSR address for a given device type is assigned on word 
boundaries according to the number of UNIBUS- accessible 

registers that the device has. The following table relates 
the number of device registers to possible word boundaries. 


Device Registers Possible Boundaries 
5 Any Word 
2 HXXXXO, XXXHX4 
364 XXXXXO 
546,718 HXXXOO, XXXX20 , XXXNAO, XXXX6O 
9 theu 16 XXXXOO, XXXX40 


‘The Autoconf igure utility inspects for a given device type 
only at one of the possible boundaries for that device. 
That is, the utility does not look for a DMF32 (16 
registers) at an address that ends in 20. 


3. An G-byte gap must follow the register block of any 
installed device to indicate that there are no more of that 
type of device. This gap must start on the proper CSR 
address boundary for that type of device, 


An 8-byte gap must be reserved in floating address space for 
each device type that is not installed in the current 
systen. The gap muct start on the proper word boundary for 
the type of device the gap representa. ‘That is, a single 
by11 inatalled at 760010 would be followed by a gap starting 
at 760020 to show a change of device types. A gap to show 
that there are none of the next device on the list, a Dill, 
would begin at 760040, the next legal boundary for’ a Dilll- 
type device. 


A.3° DETERMINING THE VECTOR ADDRESS FOR USE WITH AUTOCONPIGURE 


‘There is a floating vector address convention that is used for 
communications and other devices which interface with the Unibus. 
‘These vector addresses are assigned in order starting at 300 and 
Proceeding upwards to 777, Table A-2 shows the assignment sequence. 
Por a given system configuration, the device with the highest 
floating vector rank would be assigned to vector address 300. 
Additional devices of the same type would be assigned subsequent 
vector addresses according to the number of vectors required per 
device, and according to the starting boundary assigned to that 
jevice’ type. 
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Determining the Vector Address 
For Use With Autoconfigure 


Table A-2. Priority Ranking for Floating Vector 
Addresses (starting at 300 and proceeding 


upwards) 
Nunber 
of octal 

Rank Device vectors | Modulus 
it pel 2 10 
z 1058, 2 io 
2 kul) 2 do 
2 Dull-al 2 10 
2 ppll-B) 2 io 
2 puvii-a2 8 40 
2 LVI, DLVLI-F2 2 10 
3 ppl 2 io 
4 Dull-a 2 10 
5 pnt 1 4 
6 bM11-BB/BA, a 4 
7 bul] modem control a 4 
8 DRI1-A, DRVII-B 2 10 
9 DRII=C,_DRVI2 2 io 
20 PA6]] (reader+punch) 4 20 
il Upp 2 10 
2 pr07 2 10 
13 pxll 2 io 
14 DLll-c to DLVLI-P 2 10 
is pil 2 10 
16 byl 2 io 
a7 rao 4 20 
7 vsv11 4 io 
18 LPsil 6 40 
19 pgil 2 10 
20 KW11-W, KWVL2 2 io 
22 pull, buvil 2 10 
22 pupil a 10 
23 Dv11 + modem control 3 20 
24 LELI-A 2 Lo 
25 DWUN, 2 10 
26 pycll 2 io 
26 DMRL. 2 10 
27 bz11/p2s11/Dzv11 2 io 
27 D232 2 10 
28 MCL 2 10 
29 PPL 2 io 


(continued on next page) 
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Table A-2. Priority Ranking for Floating Vectors Addresses 


Determining the Vector Address 
For Use With Autoconfigure 


(starting at 300g and proceeding upwards) 


(continued) 
Number 

Of Octal 

Rank Device vectors | Modulus 
30 vaya. Zz 10 
31 vuv31. 2 10 
32 vivol 2 10 
33 DHR7O 2 10 
34 RU1I/RLv112 i 4 
35 ‘9g112, ‘mug02 2 4 
36 LPALL“K 2 10 
37 IP11/1P3002 i 4 
38 kw11s¢ 2 10 
39 RX1L2, 1 4 
39 Rx2112 sy 4 
39 RXVLI2 1 4 
39 RxVa12 a 4 
40 DRII-W, 1 4 
41 DR11-B2 rT 4 
42 DMP11 2 10 
43 ppvil 2 10 
44 mu113 2 4 
45 18b12 2 10 
46 bavi, 2 10 
47 DBUNAZ rT 4 
48 upaso2 1 4 
49 DMF32 8 40 
50 Kusi1 3 20 
51 PCL1-p 2 10 
52 vsi00 1 4 
53 Reserved 1 4 
54 ky. 2 10 
55 Reserved 2 10 
56 1EX 2 10 
57 bavaa 2 10 
58 puz32 6 20 
59 cp132 6 20 


via a bus adapter. 


1A KL11 or DL11 used as a console, has a fixed vector. 


2 the first device of this type has a fixed vector. Any! 
extra devices have a floating vector. 


3 ML11 is a Massbus device which can connect to a UNIBUS 
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A System Configuration Example 


Vector addresses are assigned on the boundaries indicated in the 
Nedulus colunn of Table A-2, That is, if the modulus is 10, then the 
crest Sector address for that device must end with zero (Xx0). If 
the modulus is 4, then the first vector address can end with zero or 
4 (RKO, XK4)~ 


Vector addresses always fall on modulo 4 boundaries (XX0, Xx4). That 
Ye, a vector address never ends in any number but four or zero. 
Gohsequently, if a device has two vectors and the first must start on 
oreedyo 10° boundary, then, using 350 as a starting point, the 
vectors will be 350 and 354. 


A.A A SYSTEM CONPIGURATION EXAMPLE 

Table Aw} contains an example of a system configuration that includes 
Jevices with £ixed addresses and vectors, and floating addresses 
and/or vectors. 

Table A-4 shows how the device addresses for the floating address 
devices in Table A-3 were computed, including gaps. 


table A-3. CSR and Vector Address Example 


Controller vector SR 
1 UDASO 1s4 772150 
a pala 300 760100 
1 ubaso 310 760354 
2 pAVIL 320 760500 

330 760520 
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Table A-4. Floating CSR Address Assignment Example 
Octal 
Installed Device Address 
boil Gap 760010 
pati Gap 760020 
pg Gap 760030 
buLL Gap 760040 
DUPII Gap 760050 
RIA Gap 760060 
pvc11 Gap 760070 
pall 760100 
Gap 760110 
kMCLL Gap 760120 
LPPLL Gap 760130 
vev2) Gap 760140 
vav31 Gap 760150 
DARTO Gap 760170 
RIL Gap 760200 
LPALI-K Gap 760220 
KW1l-c Gap 760230 
Reserved Gap 760240 
RXLL Gap 760250 
DR11-W Gap 760260 
DRLI-B Gap 760270, 
bupli Gap 760300 
pevil Gap 760310 
1SB11 Gap 760320 
bavi Gap 760340 
DEUNA Gap 760350, 
">> ‘UDASO (DMO2) 7721501 
es ‘UDASO (DKO2) 760354 
Gap 760360 
DMP32 Gap 760400 
kMsi1 Gap 760420 
vsi00 Gap 761440 
181 Gap 761450 
kMv.1 Gap 761460 
Duval. 761500 
puvil 761520 
Gap 761530 
puz32 Gap 761540 
cp132 Gap 761600 


lPixed address: 
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‘Appendix B 
PROM REMOVAL AND REPLACEMENT 


B.1 OVERVIEW 


This appendix provides instructions for replacing the DMO2's firmware 
PROM. 


B.2 EXCHANGING PROMS 


‘The DMO2 firmware PROM is located in the socket at U44. Pry the 
existing PROM from its socket using an IC puller or an equivalent 
tool. 


‘The DMO2 PROM is identified by the part numbers on top of the PROMS. 
Place the DMO2 PROM in socket U4. Make certain that the PROM is 
firmly seated and that no pins are bent or misaligned. (If the two 
tows Of PROM ping are too far apart to fit in the socket, grasp the 
PROM at its ends using your thumb and forefinger and bend one of the 
pin rove inward by preseing it against a table top or other flat 
surface. 


PROM PBA 
Nunber | Location 


£65 vad 
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Appendix 
UTILITIES AND DIAGNOSITCS 


C.1 OVERVIEW 


‘This appendix contains a list of the diagnostics and utilities 
software that are available for use with the DM02, The list includes 
a description of the function of the software anda description of 
the media on which the software is distributed, The media and 
supporting docunentation are supplied in diagnostic distribution kits 
as described in Table C~1, 


All of the diagnostic and utility media listed contain all of the 
software provided for the DNO2 by Enulex. 


Table C-1, Utility and Diagnostic Software 


Boot 
Part Number Media Type Type | Description 
+ 
Px9951801-01 | 0.5-inch tape, 800 bpi | HT AlL tape, dink, 
communications, and 
subsysten software 
Px9951801-02 | 0.5=inch tape, 1600 bpi | mr All tape, disk, 


communications, and 
subsystem software 


x9951801-03 | 0.5-inch tape, 1600 bpi | Ns All tape, disk, 
communications, and 
subsystem software 


Px9951801-04 | 0.25-inch cartridge tape | MS ALL tape, disk, 
communications, and 
subsystem software 


PX9951802-01 | IOMEGA disk cartridge | Du Enulex Subsysten 
software (subset of 
above) 


Px9951802-02 | 0.25-inch cartridge tape| MS Emulex Subsysten 
software (subset of 
above) 


(continued on next page) 
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able C-1. Utility and Diagnostic Software (continued) 
Boot 
Part Number Media Type aype | Description 
PX9951802-03 | OMEGA Disk Cartridge | DU Bnulex Subsysten 
software (subset of 
above) 
vx9951804 | RX50 Floppy bo MicroVAX Diagnostics 
vx9951805 | 0.5-inch tape, 1600 bpi | DL All tape, disk, 


communications, and 
subsystem software 


+2 Utilities and Diagnostics 
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Appendix 
DISK DRIVE 
CONFIGURATION PARAMETERS 


‘This appendix contains the configuration parameters and sector 
settings for the following drives which have been certified by Enulex 


for DM02 support: 


ESDI Disk Drives Tables 
Fujitou "2246e, D-1 

Hitachi DK512-17 D2, D-3, D=d, D=5 
Maxtor BX?=4175 D-6. 

Maxtor EX?=4380 D7 
Micropolis 1350 Series DB, D-9, 
SA450 Disk Drives. Tables 

NEC FD1055 D-10, Dell 
Panasonic JU~465-5 Dei2 

Tandon D-13, D=14 
TEAC-FDSSE. D=15, D-16 
‘TEAC-PDS5PV D-17, D-18 


‘The drive configuration parameters listed in this appendix relate to 


the physical geometry of the disk drives; options such as logical 
splits are left to the user (see subsection 6.3.1.1). | These tables 
are designed to be used with a console emulator. If you plan to 
configure the NOVRAM with the software program, refer’to the FVD32N 
Manual (VX9950918) or QXMX8B manual (PX9950906) for drive parameter 
tables. The NOVRAM checksums, which indicate a correctly defined 
configuration, are listed in Octal for PDP/LST systems and 
hexadecimal for NicroVAX systems, Any drive configuration 
intormation required for DMO2 operation, such as sector settings, is 
specified ofter the parameter table for each drive. If you require 
further instructions, consult the appropriate manufacturer's drive 
manual. 


Note that Emulex has tested the ESDI drives in the configurations 
listed in subsection 1.6.3 of this manual. 


Disk Drive Configuration Parameters D-1 


these parameter values are only valid for NOVRAM loaded under & 
console emblator. 


Table D-1. Fujitsu M2246E 
Soft-Sectored Format 


Word ©] Octal Hex Description 

1 1 Number of Drives 

2 1 pe Code 

3 0 Head Offset 

4 2 Sectors per Track 

5 a‘ Heads 

6 334 cylinders* 

id 1 Spare Sectors per Track 

8 2 2 Spare Cylinders 

9 5 5 Configuration Bits 

10 0 0 Split Code 

iL 0 0 Removable Media Flag 

2 6025 cis, Gap 0 Paraneter 

13 old ococ Gap 1 Parameter 

Va 64ll 009 Gap 2 Parameter 

15 0 0 cylinder Offset 

16 0 0 Spiral Offset 

-- 204 84 NOVRAM Checksum 

+ this eylinder value has already had 1 cylinder subtracted 
qe Re Grive defect List (refer to subsection 6.5.1)- 


to get the Pujiteu N2246E for soft-sectored format, ping CNH7 13-14 
wise be jumpered IN and CNH7 15-16 must be jumpered OUT. 


Gunper pins CHIT 3-4 OUT to elect the serial mode of the ESPE 
interface. 


peive potor otart control pins CNH? 1-2 must be junpered OUT go that 
the DMO2 controls the drive spin-up. 


necause the DNO2 requires that drive output signals be enabled onty 


BecaUEe tne vie oelected, pins CNH6 15-16 must be junpered OUT for 
ALL drive configurations. 


D-2 Disk Drive Configuration Parameters 


‘These parameter values are only valid for NOVRAM loaded under a 


console emulator. 


Table D-2. Witachi DK512-17 
Mard-Sectored Format 

word | octar Hex Description 

1 1 1 Number of Drives 

2 1 1 ‘Type Code 

3 0 0 Head Offset 

4 42 22 Sectors per Track 

5 12 a Heads 

6 1464 334 cylinders* 

7 1 1 Spare Sectors per Track 

8 2 2 Spare Cylinders 

9 a4 c Configuration Bits 

20 0 0 Split Code 

nh 0 0 Removable Media Flag 

a2 4415, 90D Gap 0 Parameter 

13 5413 BoB Gap 1 Parameter 

14 2011 0209 Gap 2 Parameter 

1s 0 0 Cylinder Offset 

16 1 x Spiral Offset 

= 326 D6 NOVRAM Checksum 

* This cylinder value has already had 1 cylinder subtracted 
for the drive defect list (refer to subsection 6.5.1). 


Set the jumpers on the drive for 584-byte hard sectors as indicated 


in Table’ D-3. 
Table D-3. Hitachi DK512-17 Jumper Positions 
Hard-Sectored Format 
POA Jumper Positions | setting 
87123 Rev 0 9P25 7-10 IN 
gP25 3-14 IN 
P25 1-16 IN 
apa. 7-16 IN 
3P31 8-15, IN 
oP3L 9-14 IN 
P31 10-13 IN 
82123 Rev 1,2 | p22 1-16 IN 
322 2-15 IN 
aP22 3-14 IN 
gP22 7-10 IN 
3P32 20-13 ™ 
IP32A 1-22 IN 
3P32A 2-21 IN 


‘These parameter values are only valid for NOVRAM loaded under a 


console emulator. 


Table D-4, Hitachi DK512-17 
Soft-Sectored Format 

Word | Octal Hex Description 

1 2 1 Number of Drives 

2 1 a ‘Type Code 

3 0 0 Head Offset 

4 42 22 Sectors per Track 

5 12 a Heads 

6 1464 334 cylinders* 

7 1 1 Spare Sectors per Track 

a 2 2 Spare Cylinders 

9 15 D Configuration Bits 

20 0 0 Split Code 

n 0 0 Removable Media Flag 

12 6035 1D Gap 0 Parameter 

3 5413 obo Gap 1 Paraneter 

14 12410 1508 Gap 2 Parameter 

15 0 0 cylinder Offset 

16 2 1 Spiral Offset 

- 342 #2 NOVRAN Checksum | 
* @his cylinder value has already had 1 cylinder subtracted 

for the drive defect list (refer to subsection 6.5.1). 


Set the jumpers on the dr 
Des. 


ive for soft sectors as indicated in Table 


Table D-5, Hitachi DK512-17 Jumper Settings 
Soft-Sectored Format 
POA Jumper Positions | Setting 
‘$2123 Rev 0 P31 9-14 our 
P31 10-13 IN 
$2123 Rev 1,2 | JP32A 1-22 our 
3P32A 2-21 IN 


D-4 


Disk Drive Configuration Paraneters 


These parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-6. Maxtor EXT-4175 


Word | octar Hex Description 

2 2 a Number of Drives 

2 1 1 ‘Type Code 

3 0 0 Head Offset 

4 41 21 Sectors per Track 

5 7 7 Heads 

6 2305 45 Gylinders* 

7 i 1 Spate Sectors per Track 

8 2 2 Spare Cylinders 

9 15 Dd Configuration Bits 

10 0 0 Split Code 

aL 0 0 Renovable Media Flag 

12 6016 ocor Gap 0 Paraneter 

13 15032 1AlA Gap 1 Paraneter 

14 6027 oc17 Gap 2 Parameter 

is 0 0 Cylinder Offset 

16 1 1 Spiral Offset 

a 66 36 NOVRAM Checksum 

* This cylinder value has already hud 1 cylinder subtracted 
for the drive defect list (refer to subsection 6.5.1). 


Drive spindle motor spin-up jumper JP10 should be OUT so that the 
DMO2 controls the drive spin-up, 


Disk Drive Confiquration Parameters n-s 


hese parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-7. Maxtor EX?-4380 


wora | octal Hex Deseription 
1 1 2 Number of Drives 
2 1 a ‘ype Code 
3 0 0 Head Offset 
4 al 21 Sectors per Track 
5 17 F Heads 
6 2305 4c5 Gylinders* 
7 1 1 Spare Sectors per Track 
8 2 2 Spare Cylinders 
9 15 D Configuration Bits 
10 0 0 Split Code 
11 0 0 Removable Media Flag 
42 6016 coe Gap 0 Parameter 
13 15032 1AlA Gap 1 Paraneter 
14 6027 oc17 Gap 2 Paraneter 
15 0 0 Cylinder Offset 
16 1 a Spiral Offset 
- 121 52 NOVRAM Checksum 
* This cylinder value has already had 1 cylinder subtracted 
|__ for the drive defect 11st (refer to subsection 6.5.1). 


Set drive spindle motor spin-up jumper JP10 OUT co that the DHO2 
controls the drive spin-up. 


D-6 Disk Drive Configuration Parameters 


‘These parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-8. Micropolis 1350 Series 
Hard-Sectored Format 


word | Octal Hex Deseription 
L 1 1 Number of Drives 
2 4 1 ‘Type Code 
3 0 0 Head Offset 
4 42 22 Sectors per Track 
5 10 8 Heads 
6 1775 3eD Cylinders* 
7 if 1 Spare Sectors per Track 
8 2 2 Spare Cylinders 
» 16 gE Configuration Bits 
10 0 0 Split Code 
an 0 0 Removable Media Flag 
a2 44nd 90c Gap 0 Parameter 
3 5413 BoB Gap 1 Paraneter 
14 201) 0209 Gap 2 Paraneter 
is 0 0 Cylinder Offset 
16 2 1 Spiral Offset 
az cA NOVRAM Checksum 
* Tis cylinder value has already had 1 cylinder subtracted 
for the drive defect list (refer to subsection 6.5.1). 


Table D-9. Micropolis 1350 Series Jumper Settings 


Hard-Sectored Format 


Jumper | Position | description 
wh our Hard~sectored format 
W2 our 

W3 our 595-byte sectors 

wa our 

WS mm DNO2 spindle control 


Disk Drive Configuration Parameters D-7 


‘these parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-10. NEC FD1055 


wora | octal Hex Description 
1 1 1 Nunber of Drives. 
2 2 2 ‘Type Code 
3 0 0 Not Used 
4 0 0 Not Used 
5 0 0 Not Used 
6 0 0 Not Used 
7 0 0 Not Used 
8 0 0 Not Used 
9 0 0 Not Used 
20 0 0 Not Used 
il 0 0 Not Used 
12 0 0 Not Used 
13 o 0 Not Used 
14 0 0 Not Used 
15 0 0 Step Pulse Code 
16 0 0 Not Used 
130 58 NOVRAM Checksum 


Table D=11, NEC FD1055 Jumper Settings 


Jumper | Setting 


us 1 mn 
use2 | IN 
won 3. | IN 
Leo 2 | IN 
Leo 4 | IN 


D-8 Disk Drive Configuration Parameters 


These parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-12, Panasonic JU-465-5 
(Pack Transition Support) 


z 
§ 


Octal Hex Description 


Number of Drives 
‘Type Code 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Step Pulse Code 
Not Used 


NOVRAM Checksum 


Table D-13. Panasonic JU-465-5 Jumper Settings 


Jumper | Setting 


Ds IN 
MS IN 
we IN 
Sit IN 
RR IN 


Disk Drive Configuration Parameters D-9 


‘these parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-14. Tandon TH65~4 
(Pack Transition Support) 


word | Octal Hex Description 
1 1 ry Number of Drives 
n 4 4 ‘Type Code 
3 0 0 Not used 
4 0 0 Not Used 
5 0 0 Not Used 
6 0 0 Not Used 
1 0 0 Not Used 
8 0 0 Not Used 
9 0 0 Not Used 
10 0 0 Not Used 
al 0 0 Not Used 
12 0 0 Wot Used 
a3 0 0 Not Used 
4 0 0 Not Used 
15 0 0 Step Pulse Code 
16 0 0 Not Used 
- 54 2c NOVRAM Checksum 


Table D-15. Tandon TM65-4 Jumper Settings 


Jumper | Setting 


sl N 
S82 our 
83 our 
sa our 


D-10 Disk Drive Configuration Parameters 


‘These parameter values are only valid for NOVRAM loaded under a 
console emulator. 


Table D-15. TEAC FD-55F 


= 
g 
° 


Hex Deseription 


Nunber of Drives 
‘Type Code 
Not Used 
Not Used 
Not Used 
Not Used 
Not Used 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Step Pulse Code 
Not Used 


- 130 51 NOVRAM Checksum 


Table D-16. TEAC FD-55F Jumper Settings 


Model | dumper] Position | Jumper | Position | Jumper | Position 
eo-sse | u-s [am at [aN u-0 our 

ow | our T-0 | our -1 our 

u-x | our u-L | our RE our 

u-R | our seu | aN PoH our 


Disk Drive Configuration Parameters D-11 


‘These parameter v 


console emulator. 


alues are only valid for NOVRAM loaded under a 


Table D-17. TEAC FD~55FV 
word | Octal Hex Description 
1 1 FY Number of Drives: 
2 2 2 ‘Type Code 
3 0 6 Not Used 
4 0 0 Not Used 
5 0 0 Not Used 
6 0 0 Not Used 
7 0 0 Not Used 
8 0 0 Not Used 
9 0 0 Not Used 
20 0 0 Not Used 
il 0 0 Not Used 
12 0 0 Not Used 
13 0 0 Not Used 
14 0 0 Not Used 
45 0 0 Step Pulse Code 
16 0 0 Not Used 
130 58 NOVRAM Checksum 
Table D-18, TEAC FD-55PV Jumper Settings 
Gauai | Sunper | Pouttion [auaper | Povition | aunper | Povttion| 
ro-ssev |i-v | ore unt | oF v-1 Orr 
u-2 | OFF a 


D-12 


Disk Drive Configuration Parameters 


